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PRE-MICRONIZATION assures particles size for maximum effectiveness 


4 M d e h 5 P| ® For quick relief of bronchospasm of any 
a e : a er- origin. More rapid than injected epinephrine 
in acute allergic attacks. 


Epinephrine bitartrate, 7.0 mg. per cc., suspended 
in inert, nontoxic aerosol vehicle. Contains no alco- 
hol. Each measured dose 0.15 mg. free epinephrine. 


Isoproterenol sulfate, 2.0 mg. per cc., suspended in 
inert, nontoxic aerosol vehicle. Contains no alcohol. 
Each measured dose 0.06 mg. free isoproterenol. 


MEDIHALER’ 70 Ample Ade Right Mow! 


Millions of asthmatic attacks have been aborted faster, more 
hi: effectively, more economically with Medihaler-Epi and Medi- 
5 haler-Iso, Automatically measured dosage and true nebuliza- 

tion...nothing to pour or measure...One inhalation usually 

gives prompt relief. 
Prescribe Medihaler medication with Oral Adapter as first 
prescription. Refills available without Oral Adapter. 


The Medihaler Principle of automatically measured-dose aerosol medications in spillpreot, leakproof, 


: shatterproof, vest-pocket size dispensers also available in Medihaler-Phen® 
’ (phenylephrine, hydrocortisone, phenytpropanolamine, neomycin) for prompt, 


lasting relief of nasal congestion. 
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A TOPICAL “METI” STEROID PREPARATION FREE 
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“™ METI-DERM CREAM 0.5% 


DESCRIPTION 5 mg. prednisolone, free alcohol, in each 
gram —nonstaining, water-washable base — 
exerts a therapeutic effect in presence of an 
exudate without being occlusive. 


supplied: 10 Gm. tube. 
Meti—1T.M.—brand of corticosteroids. 
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symptoms relieved 


infection controlled : 


With even the most rapid antibacterial action, pain of urinary tract 
infection usually persists until healing begins. So— Azo Gantrisin 
adds symptomatic relief to potent antibacterial action: its azo com- 
ponent offers swift suppression of both pain and discomfort during 
this interim phase. 


ROCHE LABORATORIES + Division of Hoffmann-La Roche Inc 
Nutley 10, New Jersey 
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Roc =z 


GANTRIGINT—BRANOD OF SULFISOXATOLE 


The Bulletin of The New York Academy of Medicine, Vol. 34, No. 6, June, 1958. Published 
Monthly by The New York Academy of Medicine, 2 East 103 Street, New York 29, N. Y. Entered as 
second-class matter February 3, 1928, at the Post Office at New York, N. Y., under the Act of August 
24, 1912. Annual subscription United States and Canada $8.00, All other countries $9.00. Single copies 90c. 


1 
i 
7 


THese Visette owners are 
increasingly making the 
*cardiogram a part of many 
examinations in patients’ homes, 
at hospitals, plant clinics — 
wherever the need is indicated. 
Its 18 pound weight and “‘brief- 
case” size allow the Visette to 
go along on these calls as readily 
as an instrument bag. Tests are 
made quickly and easily because 
of such typical Visette features 
as all accessories right at hand 
in the cover compartments .. . 
automatic grounding by push- 
button control . . . lead selection 
by simply turning a knob, with 
automatic stylus stabilization 
between leads . . . “‘double- 
check” standardization signals 
instantly visible, inkless 
record made by a heated stylus 
. convenient “‘writing table’’ 
surface for making test notations 
on the record. And Visette per- 
formance stays accurate and 
reliable, as a result of rugged 
mechanical construction . . . the 
use of modern electronic compo- 
nents including transistors and 
aircraft type ruggedized tubes 
. and a smaller, more durable 
recording assembly. 

If, like this growing number 
of your colleagues, you feel your 
practice would benefit by such 
convenient ‘cardiography, ask 
your local Sanborn Representa- 
tive for complete information 
and a Visette demonstration. Or 


for descriptive literature, write fustone year afler tnthroduction... 


Sanborn Company, attention 


ee more than 2000 doctors already know 


the convenience and value of ‘‘VISETTE’’ 'cardiography 


Model 51 Viso-Cardiette, “office standard” in thousands of 
Practices, remains available at $785 delivered, continental U.S.A. 
Sanborn Model 300 Visette electro- 
cardiograph $625 delivered, con- 
tinental U.S.A. 


SANBORN 
CS oO M P A N Vv New York Branch Office 1860 Broadway 


MEDICAL DIVISION Cirele 7-5794 and 7-5795 
175 WYMAN STREET, Rocuester Branch Office 830 Linden Ave.. Ludlow 6-0433 
WALTHAM 54, MASS. Scuenecrapy Resident Representative 611 Union St.. Franklin 7-8691 


7 
‘Bi, 
. 
i 
a 
tim 
e 
te 
> =" 
‘ch 
. 
a 


for 
to prevent and clear up. 


DIAPER 


ESITIN MED rich ini cod (iting 
tu ated fatty acids and natural vitamins Avand D) — 
is the most widely used ethical s 

care of the ‘infant’ s skin, 


SAMPLES and literate 
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relaxes both 
mind and 
muscle \\\ without 


impairing 

mental or 
physical 
efficiency 
Tranquilizer with 
muscle-relaxant action 
The original 
meprobamate, 
discovered and 
introduced by 
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mother needs 
support, too... 
during pregnancy 
and lactation 


Kapseals’ 


VITAMIN-MINERAL COMBINATION 


Just one NATABEC Kapseal daily, as prescribed by 
her physician, “trellises” her good diet with a care- 
fully balanced formula of vitamins and minerals. 
As nutritional support for the gravida and the 
nursing mother, NATABEC helps to promote better 
health for the mother and for her child. 

dosage: As a dietary supplement during pregnancy 
and throughout lactation, one Kapseal daily, or more, 
as required. Available in bottles of 100 and 1,000. 
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"Most likely age: 
candidate 40 


for ORINASE" insulin: 


now more than 250,000 diabetics 
enjoy oral therapy 


In the presence of a functional 
pancreas, Orinase effects the production 
and utilization of native insulin via 
normal channels. 
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g ACHROMYCIN: V 


Tetracycline and Citric Acid Lederle 


A Decision of Physicians 


When it comes to prescribing 
broad-spectrum antibiotics, physicians 
today most frequently specify 
ACHROMYCIN V. 

The reason for this decided preference 


is simple. 


For more than four years now, you and 
your colleagues have had many 
opportunities to observe and confirm 
the clinical efficacy of ACHROMYCIN 
tetracycline and, more recently, 
AcHROMYCIN V tetracycline and 


citric acid, 

In patient after patient, in diseases 
caused by many invading organisms, 
ACHROMYCIN achieves prompt control 
of the infection—and with few 
significant side effects. 

The next time your diagnosis calls for 
rapid antibiotic action, rely on 
Acuromycin V—the choice of 


physicians in every field and specialty. 


LEDERLE LABORATORIES 
a Division of AMERICAN CYANAMID COMPANY 
Pearl River, New York 
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Agueement, is possible 
WEST 


(therapeutically, that is) 


R.S. 


(Theominal with Rauwolfia serpentina) 


FOR ESSENTIAL HYPERTENSION 


Advantages: 


1. Gradual but sustained RAUWOLFIA SERPENTINA — used medicinally 
reduction of blood pressure + for centuries in India and Malaya 
2. Diminution of emotional 
tension, anxiety and insomnia THEOMINAL— prescribed by American 
3. Alleviation of congestive physicians for several decades 
headache, vertigo, dyspnea 
4. Improvement in orientation = THEOMINAL R.S.: 
and social behavior in the aged Each tablet contains 320 mg. theobromine, 
D 10 mg. Luminal,® 1.5 mg. purified 
Ose “1 tablet two or three times daily. Rauwolfia serpentina alkaloids (alseroxylon). 
Supplied: wotties of 100 and 500 tablets. 
Theominal and Luminal (brand of phenoborbital), (| ith LABORATORIES mew vorK 18, ¥. 
trademarks reg. U.S. Pot. Off. 
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simple, effective 

control . 

 Spermicidal Gel with Built-in-Barrier 
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LILLY AND COMPANY 


Combines palatability with effectiveness 


An entirely new manufacturing 
process has made Liquid “Trisogel’ 
a really palatable antacid. Its 
creamy, smooth texture and mild 
mint flavor assure you whole- 
hearted patient acceptance. An 
adult taste panel enthusiastically 
selected “Trisogel’ for texture, fla- 
vor, and color over all other formu- 
las and formula variations tested. 


“Trisogel’ combines the prompt 
antacid action of aluminum hy- 
droxide with the more sustained 
effect of magnesium trisilicate. 


In the treatment of peptic ulcer, 
the usual adult dose is 1 or 2 table- 
spoonfuls every one to three hours. 


Available in 12-ounce bottles at 
pharmacies everywhere. 


*'Trisogel’ (Magnesium Trisilicate and Colloidal Aluminum Hydroxide, Lilly) 


INDIANAPOLIS 6, 


INDIANA, U.S.A. 


$2200 


— 


SECOND SERIES JUNE 1958 VOL. 34, 
BULLETIN OF THE NEW YORK 
ACADEMY OF MEDICINE 


CONTENTS 


The Role of Ammonia Intoxication in Hepatic Coma. 357 
William V. McDermott, Jr. 


Management of Ulcerative Colitis . . . . . 366 


Transcription of a Panel Meeting on Therapeutics 


Burrill B. Crobn, George L. Engel, 
Charles A. Flood and John H. Garlock 


Surgical Care of the Confederate States Army . . . 387 
Richard B. Stark and Janet C. Stark 


Human Blood in New York City . . . . . . . 408 


Report of a Study of Its Procurement, Distribution and Utilization 


Committee on Public Health 


New York Pathological Society: Abstracts 


AUTHORS ALONE ARE RESPONSIBLE FOR OPINIONS EXPRESSED IN THEIR CONTRIBUTIONS 


Roserr L. Craic, Editor 


Published Monthly by Tue New York AcapemMy or Mepicine 
2 East 103 Street, New York 29, N. Y. 


Annual subscription United States and Canada $8.00. All other countries $9.00. Single copies 90c. 
ADVERTISING OFFICE ¢ 30 ROCKEFELLER PLAZA, N. Y. C. 20 « 


Copyright, 1958 by The New York Academy of Medicine 


Circle 7-7706 


wer 
NO. 6 
4 
a 
Py 
ac, 
q 


OFFICERS AND STAFF OF THE ACADEMY 


1958 


President 


Rosert L. Levy 


Vice-Presidents 


Harotp Brown Keyes Daviw P. Barr Avsert H. ALprince 
Treasurer Recording Secretary 
Suerarp Krecu Freverick H. Winke 


Trustees 


Grorce Barur *Rosert L. Levy Bens Amin P. Watson 
Srvarr L. Craic Asa L. Jerome P. Wesster 

Conpicr W. Cutter, Jr. F. MacFee S. WiGHTMAN 
*SHeEPARD Krecu Barciay Parsons *Frepertck H, WILKE 


Henry Atsor Ritey 


Council 
The President The Vice-Presidents The Trustees 
The Treasurer The Recording Secretary 


The Chairmen of Standing Committees 


Director 


Howarp Rem Craic 


Ewecutive Secretary 


Librarian Committee on Public Health 
Gertraupe L. ANNAN Harry D. Kruse 
Executive Secretary Executive Secretary 


Committee on Medical Education Committee on Medical Information 


Rorert L. Craic Iaco GaALpsTon 


Comptroller 


Arruer A, 


Legal Counsel 


Davis Pork Warpweit Sunpertanp & Kienpi 


Library Consultants 


Jaxer Dor, B. W. Wetnnercer, Curr Proskaver 


EDITORIAL BOARD 
Jerome P. Wersrer, Chairman G. Kinp 
Gertrupe L. ANNAN Rosert Lorn 
Daviw P. Barr Lovis M. Rovsse.or 
Kari Vocen 
Rosert L, Craic, Secretary and Editor 


Marcaret Bevans 


* Ex-Officio 


‘ 
| 


BULLETIN 
NEW YORK ACADE 
MEDICINE 


OF 


THE 


OF 


VoL. 34, No. 6 


AMMONIA 
HEPATIC COMA* 


THE ROLE 
INTOXICATION 


OF 
IN 


V. McDermorrt, Jr. 


Assistant Clinical Professor of Surgery, Harvard Medical School; Assistant Surgeon, 
Massachusetts General Hospital 


HisroricaL BACKGROUND 


“HE present interest in the relationship between ammonia 
metabolism and hepatic coma can be traced back to 
Nikolai Eck' who first demonstrated the feasibility of 
diverting the portal blood in a dog to the systemic circu- 
3 lation by constructing a fistula between the portal vein 


and the inferior vena cava; this fistula has since come to bear his name 2 
and it is common usage to use this term in reference to any surgically ¥ 


constructed shunt between the portal and systemic circulations, These 
original experiments of Eck which were carried out in 1877 were im- 
portant primarily because they stimulated work in Pavlov’s laboratory 


on the physiological effects of such a shunt. In 1893 Hahn and asso- 


ciates* observed a syndrome of neurological abnormalities in these dogs 
and on empirical grounds related it to a high intake of meat. Since 
F that time this syndrome has come to be known as “meat intoxication”. 


* Presented at a combined meeting of the Sections on Medicine and Surgery with the Stated 
Meeting of The New York Academy of Medicine, April 4, 1957 as part of a Symposium on 
Diseases of the Liver. Manuscript received June 1957. 

From the Department of Surgery, Harvard Medical School and the Surgical Services, Massachu- 
setts General Hospital, Boston, Mass. 

Supported by the National Institutes of Health, U. S. Public Health Service. 
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Over the ensuing years, considerable work was done in an attempt to 
clarify the etiology of this bizarre syndrome; the intoxication was 
variously ascribed to many substances of bacterial or chemical origin 
but in none of these studies was there any definitive proof of the 
etiological agent. 

Shortly after these observations on the occurrence of meat intoxica- 
tion in the Eck fistula dog, interest arose in the metabolism of ammonia 
stimulated by the work of Folin and Denis.* Nash and Benedict* 
showed that the kidneys, instead of excreting ammonia from the total 
body pool contributed to its formation and demonstrated that bilateral 
nephrectomy caused a rise in all the nitrogenous constituents of the 
blood except ammonia which remained normal until death. Prompted 
by these previous studies, Burchi,® in 1927, suggested that disturbances 
in ammonia metabolism might account for some of the symptoms of 
“hepatic coma”. With the increasing knowledge of the mechanisms of 
urea synthesis in the liver, Van Caulaert and associates,*:* Kirk® and 
Gaustad® all described central nervous system symptoms in patients 
with liver disease which, they suggested, might be attributable to am- 
monia by-passing the liver through portal-systemic shunts. 

Because of the lack of a satisfactory technique for measurement of 
blood ammonia, no further progress was made in this field until Con- 
way"® published his studies on microdiffusion analysis and offered a 
satisfactory method of measuring peripheral blood ammonia. 

Again, however, there was a considerable lag period before this 
basic technique was adopted for use in clinical medicine. In 1952 Stahl 
and his colleagues'’ * in France and workers in the Thorndike Mem- 
orial Laboratories in Boston,’*"* demonstrated that symptoms resem- 
bling hepatic coma could be induced in patients with cirrhosis of the 
liver by the administration of nitrogenous material by mouth. In 1953 
studies from this laboratory were completed on a patient who had 
a resection of the portal vein for cancer of the pancreas with an end-to- 
side anastomosis constructed between the superior mesenteric vein and 
the inferior vena cava; this patient developed a series of reversible 
disturbances of central nervous system function which were found to 
be associated with the ingestion of protein or other nitrogenous sub- 
stances, were associated with a striking rise in the peripheral blood 
ammonia and which could be controlled by limiting the nitrogenous 
intake and by the administration of antibiotics by mouth. 
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AMMONIA INTOXICATION IN HEPATIC COMA 


AMMONIA METABOLISM 
IN MAN 


RENAL VEIN 
HEPATIC VEIN 


PERIPHERAL 
81000 


50°% 


PORTAL VEIN 
25012 


Figure 1*—A simplified diagram of ammonia metabolism in 
man. Published in Annals of Surgery, Oct. 1954 (ref. 18). 


* Figures 1-4, inclusive, reprinted by permission 


Since that time there has been an increasing number of studies on 
this phenomenon of central nervous system symptoms associated with 
disease of the liver or portal circulation and, while the intricacies of 
ammonia metabolism in man are far from clarified, there would appear 
to be a very distinct relationship between the phenomenon of absorbed 
ammonia from the intestinal tract by-passing the liver and the occur- 
rence of central nervous system symptoms. 


Tue Errectr or GASTROINTESTINAL HEMORRHAGE IN THE 
PresENcE oF Porta HyPEeRTENSION 


Figure 1 is a simplified diagram of ammonia metabolism in man 
based on information obtained in this hospital over the past few years. 
This demonstrates how spontaneously developed or surgically con- 
structed portal-systemic shunts may lead to hyperammoniemia. It 
should be stressed at this time that existence of an elevated blood am- 
monia level is, in the main, an index of collateral circulation around 
the liver and not specifically a test of liver function. It is probable that 
an advanced degree of liver damage could so impair the normal mechan- 
isms of urea synthesis that ammonia would accumulate and rise to 
abnormal levels in the blood; from observations to date however, this 
would appear to be a more unusual event than the hyperammoniemia 
associated with extensive portal systemic collaterals and an excessive 


nitrogen load in the intestinal tract. 
This brings us to a consideration of the effect of blood in the gastro- 
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TIME IN HOURS 


Figure 2—Effect of blood in the gastrointestinal tract 
of a normal dog. Published in Annals of Surgery, 
Sept. 1956 (ref. 17). 


ECK FISTULA DOG -*22 


TiWE IN HOURS 


Figure 3—Effect of blood in the gastrointestinal tract 
of a dog with an Eck fistula. Published in Annals 
of Surgery, Sept. 1956 (ref. 17). 


intestinal tract in the normal dog and in the dog with a surgically 
constructed Eck fistula, In Figure 2 we see the effect of the adminis- 
tration of blood to a dog via an inlying gastric tube. There is a distinct 
rise in the blood urea nitrogen, a syndrome which has been referred to 
as “alimentary azotemia” but the blood ammonia levels stay within the 
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T 
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 OLATHS FROM “HEPATIC COMA* 
OEATHS FROM OTHER CAUSES 


OEGREE OF CHS SYMPTOMS 


Figure 4—Effect of hemorrhage from esophageal vari- 
ces on ammonia levels and clinical status. Published in 
Annals of Surgery, Sept. 1956 (ref. 17). 


normal range. In the dog with an Eck fistula however, Figure 3, a 
striking hyperammoniemia develops and symptoms can be induced 
which resemble the symptoms of meat intoxication in the Eck fistula 
dog, a phenomenon which studies in this laboratory'’® have suggested 
was due to ammonia intoxication. 

This experimental study bears such a striking resemblance to the 
situation which exists in a patient who enters the hospital with bleeding 


esophageal varices that a comparison is inevitable. Obviously, the exist- 


ence of esophageal varices presupposes some type of portal bed block 
and the development of collateral circulation between an obstructed 
portal outflow and the systemic circulation. With these facts in mind, 
a series of patients with bleeding esophageal varices were studied with 
particular emphasis on disorders of ammonia metabolism.’ In Figure 
4 we see the correlation between blood ammonia levels in patients 
with acutely bleeding esophageal varices and the degree of disorder 
. of the central nervous system. It should be stressed at this point that 
these symptoms are not related to “shock” or to any consistent degree 
of derangement of liver function, In other words this is primarily an 
‘ absorptive phenomenon. If this phenomenon of “ammonia intoxication” 
exists as a clinical entity, where and how does this hyperammoniemia 
exert its untoward effect? It has been suggested’™* '* that ammonia may 
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combine with alpha keto-glutarate and thus interrupt the citric acid 
cycle; in turn this would effectively interrupt the normal pathways 
of aerobic glycolysis on which the central nervous system depends so 
much for its normal metabolic activity, Proof of this hypothesis is 
extremely difficult to obtain and much of the evidence in favor of 
this thesis depends upon indirect evidence. We know that “hepatic 
coma” is almost invariably associated with elevations of the blood 
pyruvate and lactate,*° that glutamine*' is elevated in the cerebrospinal 
fluid and that cerebral oxygenation is decreased in patients with hepatic 
coma.** Weil-Malherbe®* has reviewed the evidence which pointed 
towards an important role of L-glutamic acid in the maintenance of 
normal central nervous system physiology because of its ammonia 
binding capacity. With this in mind and because of the known impor- 
tance of glutamic acid in carbohydrate metabolism, Walshe** suggested 
the use of glutamic acid in the treatment of “hepatic coma” and re- 
ported good results in five episodes occurring in three patients, The 
value of glutamic acid as a clinical tool has been the subject of con- 
troversy in the subsequent years; it is apparent that glutamic acid is 
no panacea in the treatment of this severe metabolic derangement nor 
should it be expected that the administration of one amino acid could 
effectively restore all patients with multiple gross derangements of 
metabolism to a normal status. Nonetheless, it is apparent that glutamic 
acid does have an ammonia binding capacity in man,**** and that it 
undoubtedly is a useful adjunct in the treatment of patients with “am- 
monia intoxication”. 

Another amino acid has more recently come to prominence in rela- 
tion to this metabolic derangement. Greenstein and associates*’ reported 
that administration of arginine protected rats from ammonia intoxica- 
tion induced by the administration of large amounts of other amino 
acids, These experimental observations were tested clinically by Najar- 
ian and Harper** and have since been utilized in other centers *’. 
Again, it would appear that arginine has a very definite effect on hyper- 
ammoniemia and probably contributes to the correction of at least 
one of the abnormalities associated with “hepatic coma”, Again, how- 
ever, it should not be expected that this will prove to be a universal 
panacea nor should it be expected that any one administered substance 
could effectively reverse all the derangements associated with abnormali- 
ties of the liver and portal circulation, 
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CONCLUSION 


At the present time we cannot give a single answer to the complex 
biochemical changes associated with the clinical syndrome of “hepatic 
coma”. In its simplest manifestation this syndrome appears in a patient 
with a well compensated or normal liver who has spontaneously devel- 
oped or surgically constructed shunts between the portal and systemic 
circulations, and has a nitrogenous load introduced into the gastro- 
intestinal tract. This particular set of circumstances probably represents 
ammonia intoxication since it is not dependent on severe liver damage 
and the syndrome should be reversible. We can at least outline a logical 
course of therapy based on the information that is available. 

This plan of therapy can be summarized as follows: 

1. Withdraw “nitrogen” or in the case with a patient with bleed- 
ing esophageal varices, make an early and vigorous effort to control 
the bleeding. 

2. Immediate use of cathartics and enemas to eliminate the pool of 
nitrogenous material in the gastrointestinal tract. 

3. Oral administration of broad-spectrum antibiotics in order to 
eliminate as much as possible the bacterial flora of the intestinal tract 
which are the source of the enzymes which form ammonia from 
ingested “nitrogen”. 

4. Parenteral administration of glutamic acid because of its known 
ammonia binding capacity. 

5. The administration of arginine because of its apparent effect 
in lowering the blood ammonia and increasing the blood urea nitrogen. 

As stated above it would appear that there is a specific syndrome 
of ammonia intoxication with a consistent biochemical and clinical 
pattern, This however, refers primarily to the syndrome which we have 
described as “exogenous hepatic coma”. In the patients with “spontane- 
ous hepatic coma” in whom no specific precipitating nitrogenous factor 
can be incriminated and in whom there is extensive liver damage, the 
pattern of the disordered ammonia metabolism as reflected in the peri- 
pheral venous blood is far from consistent and is not related in degree 
to the depth of the “coma”. This inconsistency has been recognized 
’ by many investigators and a number of possible explanations have been 
offered. Studies on arterial venous differences in ammonia levels, and 
on the cerebral and peripheral uptake in release of ammonia* * have 


June 1958, Vol. 34, No. 6 


F 


364 w. Vz. 


MC DERMOTT, 


JR. 


been extremely interesting and contributed to our understanding of 
the puzzling patterns which occur in the presence of decompensating 
liver function. A recent very intriguing concept has been offered by 
Jacquez and by Lawrence and their associates*: “* working in Randall’s 
laboratory. These investigators have pointed out the importance of 
acid-base balance and have utilized the concept of pNHs in the trans- 
port of ammonia across the cell membrane. We do not as yet know 
exactly what we are measuring when we refer to the total “ammonia” 
content of blood as either measured by Conway" or Seligson®’ tech- 
niques. We are faced with the difficulties of interpreting what is going 
on in the cell from measurements of circulating blood; we do not under- 
stand the factors controlling the transport of ammonia across the cell 
membrane; we have no satisfactory tools as yet for measuring the 
normal intracellular mechanisms of protection against abnormal con- 
centrations of ammonia nor have we anything but indirect evidence 
to point out how ammonia can be toxic to the cell. 

Perhaps it might be well to close at this point with a quotation 
from Thurber’s “Fables For Our Times”,—“‘it is better to know some 
of the questions than all of the answers”. 
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MODERATOR BURRILL B. CROHN: The topic assigned to us today is the 
Management of Ulcerative Colitis. 

The incidence of ulcerative colitis has increased tremendously dur- 
ing recent years, or at least the recognition of the disease has increased. 
I remember when as an intern at The Mount Sinai Hospital 50 years 
ago a case of ulcerative colitis was rare and was regarded as something 
most unusual, At that time, you will recall, the sigmoidoscope was a long 
instrument which had no electric light; a nurse held a candle or lamp 
and the examiner used a head mirror. No radiography was available 
so that the recognition of the disease was most difficult, if it did occur 
with the frequency with which it occurs today, Today the hospitals 
are full and many beds are occupied by patients with ulcerative colitis. 
With the apparently greatly increased number of patients with this 
condition, the problems of treatment and management have increased 
progressively over the years. 

I shall first ask Dr. Flood to discuss the medical aspects of the man- 
agement of ulcerative colitis. 

DR. CHARLES A, FLOOD: Since this is a discussion mainly of the man- 
agement of this disease, little need be said concerning etiology or 
diagnosis except to state that its etiology is still unknown; that many 
theories have been suggested, and although there is a certain amount of 
evidence to support a number of them, I think the majority of those 
especially interested in ulcerative colitis still regard it as a disease of 
unknown etiology and, therefore, particularly difficult to manage 
medically. 

The diagnosis of ulcerative colitis is relatively simple. The clinical 
picture is usually sufficient to suggest the presence of this disease. The 
anatomical changes which accompany it can be visualized on procto- 
scopic examination and on x-ray. Of these two methods of examination, 
the proctoscopic examination is apt to be more revealing in most cases. 
About go per cent of patients with ulcerative colitis have visible changes 
in the rectum and rectosigmoid. The x-ray examination may reveal 
nothing or it may reveal changes which might suggest the possibility of 
ulcerative colitis but still be compatible with a normal colon, or the 
changes disclosed by x-ray may be typically those of this disease. 

In the management of patients with ulcerative colitis it is important 


to attempt to classify the disease in terms of its extent and its severity. 
There is a wide range of severity in this disease, all the way from the 
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case of mild proctitis to the severely ill patient. 


In mild proctitis, which most people believe is a manifestation of 
ulcerative colitis, the patient has few symptoms, the diarrhea is mild, 
there may be a little blood in the stool. Proctoscopy reveals inflamma- 
tory changes and x-ray examination is essentially negative. In such a 
situation the disease runs a mild course. The patient will improve under 
expectant treatment of any type, is apt to go into early symptomatic 
remission, only to exhibit a recurrence of symptoms at some future 
date. In those patients whose disease is initially limited to proctitis, the 
disease seldom seems to extend up the colon to any extent. Their medi- 
cal management seems to be relatively simple. 

At the other extreme is the patient with a fulminating picture of 
ulcerative colitis, the severely ill individual with fever and other consti- 
tutional symptoms, generally with a total involvement of the colon, 
although this picture may also be present in patients who on x-ray 
appear to have only partial involvement of the colon, In many respects 
these patients present a particularly difficult problem in management. 
They are often so seriously ill that the question of the necessity for 
early surgery arises. They present problems in the maintenance of fluid 
and electrolyte balance. They often are malnourished. They often 
present serious neuropsychiatric problems, and this is one of the most 
difficult forms of the disease to manage. 

Between these two extremes of the severely ill patient and the patient 
with proctitis are found the majority of patients with ulcerative colitis 
who have involvement of the rectum and of the colon with symptoms 
of varying degrees of severity. 

As a general rule, treatment in the management of this disease is 
largely supportive in terms of diet, sedation, vitamin therapy, the use 
of antibiotics or sulfonamide drugs, the use of transfusions and other 
supportive measures. The majority of patients on such a regimen will 
go into symptomatic remission. A certain number of patients will 
require the use of other modes of therapy, and in recent years the 
steroids have become available for treatment, particularly of the sicker 
patients. 

We have recently been interested in reviewing our results of man- 
agement of these different types of ulcerative colitis in the clinic at 
the Presbyterian Hospital, and with your permission, | would like to 
summarize very briefly the long term results as we have seen them. 
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Only a few patients have gone into complete remission and remained 


in remission over a period of years. Approximately 95 per cent of our 
patients with chronic ulcerative colitis, even though they have periods 
of remission have, as they have been followed over the years, had a 
recurrence of symptoms at some later date, As mentioned earlier, the 
best outlook is in the patients with proctitis. These patients are seldom 
incapacitated by their symptoms and are easy to manage. The patients 
with fulminating disease have had a very disappointing course on 
medical treatment. For example, in a group of some 20 patients who 
ran a high and continuous fever for over two weeks, only four of the 
20 remain under medical treatment. The others were either operated on 
early or later in the course of the disease, or have died. The results in 
the fulminating picture have been sufficiently disappointing to lead us 
to believe that early surgery should be seriously considered more often 
in these circumstances. 

The problem of the patient with less severe symptoms but with 
incapacitating symptoms which last for long periods of time is also 
difficult to manage. The patient who has continuing diarrhea, with 
six to ten stools a day for a period of several months, who does not 
respond to simple supportive treatment, often becomes very discouraged, 
often seeks help elsewhere, presents a problem as to whether we should 
continue with medical treatment, or whether we should have recourse 
to surgery. In this group it is very difficult to set down any rules of 
action. The patients who have less severe symptoms, however, under 
current conditions may do extremely well under steroid therapy. 

In our own experience we have largely limited the use of steroids 
to those patients who have failed to respond to other simpler measures. 
In using steroids for the sicker patients under these conditions, it has 
been our experience that approximately half of these patients do 
respond in terms of disappearance of constitutional symptoms, control 
of the diarrhea, increased sense of well being and improved nutrition. 
As patients have been followed over a period of time under steroid 
therapy, or subsequent to it, we have not been able to convince our- 
selves that the use of steroids has modified the long term course of 
the disease. This is a problem for which I believe there is no clearcut 
solution at the present time. Our impression is that steroid therapy 
used in ulcerative colitis is purely suppressive, suppressing the inflam- 
matory response and eliminating in large degree «’.¢ symptoms without 
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modifying the underlying process, Therefore, it remains to be seen 
how useful steroid therapy will be in the long term management of the 
patient, although it is clear that it is of great value in the immediate 
relief of the severely ill. The use of steroids has, in some instances, been 
accompanied by unfavorable results, both the undesirable complications 
which arise in the use of steroids for any disease and those complica- 
tions and problems which are peculiar to ulcerative colitis, We have 
had a few patients who developed brisk bleeding and perforation when 
these drugs were used. When the patient is on steroid therapy it may 
be extremely difficult to determine his exact clinical status, and perfora- 
tion may occur and not be recognized. 

We have also had difficulty in certain instances with patients with 
severe ulcerative colitis who, after a very brief period of observation, 
had been placed on steroid therapy and have had symptomatic remission 
to some degree, but who subsequently do not continue to improve, 
and the question then arises as to whether surgical therapy should be 
recommended. At times it is extremely difficult to evaluate the severity 
of the disease in patients who are under steroid therapy. In some 
instances it may be advisable, with seriously ill patients, to withhold 
steroid therapy for a sufficient period of time to establish whether or 
not the clinical picture already warrants surgical intervention. 

The present status, then, of this problem is that the majority of 
patients will have symptomatic remission under treatment with availa- 
ble medical measures. We have subjected approximately 20 per cent of 
our patients to surgery. I believe the incidence varies in different clinics, 
but this is probably an average figure at the present time. In the future 
we hope we shall learn to select better those patients for whom surgery 
is indicated and for whom medical treatment should be interrupted 
earlier than it has been in the past. 

MODERATOR CROHN: Thank you, Dr. Flood. If our audience does 
not ask you questions, I shall do so!—particularly regarding some points 
in your use of the steroids. 

I shall next call upon Dr. George Engel. 1 am responsible for bring- 
ing Dr. Engel from Rochester, N. Y., to present the psychosomatic 
aspects of ulcerative colitis. 1 brought him down to learn his views. 1 
suspect he thinks I need a lesson! Dr. Engel! 

DR. GEORGE L. ENGEL: Before presenting my remarks I would like to 
make one identifying point about myself, namely, that while I have 
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been interested in the psychological aspects of patients with ulcerative 
colitis, I have seen those patients as an internist with psychological 
training. I think this is of some importance in respect to my points of 
view because I have taken full care of many of these patients while with 
others I have worked with another internist or with a surgeon. Hence 
my roles have ranged from the physician to the psychotherapist. 

I would also like to clear the air on another point, What I shall 
have to say about the psychological aspects of treatment of ulcerative 
colitis is not in any way to be interpreted as placing something called 
psychotherapy in opposition to other techniques of treatment which 
are directed toward different aspects of the care of the patient. Accord- 
ingly, many of the things that Dr. Flood has spoken of also fall in the 
area of our treatment program, and I am sure that many of the things 
that Dr. Garlock will have to say will also fall in the same area. Now, 
since our time is extremely limited, I will make some dogmatic state- 
ments which you are welcome to challenge afterwards. 

My first dogmatic statement is that, so far, there is no known tech- 
nique for the cure of ulcerative colitis, be it medical, surgical, or psycho- 
logical. The closest approach to a known cure for ulcerative colitis is 
the surgical approach, namely, ileostomy and total colectomy; but in 
my experience a significant number of patients so treated remain vul- 
nerable to the development of an ulcerative ileitis, (to be distinguished 
from the regional ileitis to which Dr. Crohn’s name is attached). 

The second simplified and dogmatic statement applies to the setting 
in which the disease becomes manifest. We have been interested to 
learn as much as we possibly can of the conditions, the circumstances, 
the settings, and the factors which may play a role in determining when 
a patient falls ill and how and when a patient recovers. In these observa- 
tions we have been impressed that one phenomenon seems to appear 
over and over again. We regard it not as a primary etiologic factor 
but rather as a condition, perhaps necessary but not a sufficient condition 
for the genesis of the process in the colon that we call ulcerative colitis. 
It is that these patients are characterized by an unusual vulnerability to 
the loss of loved or invested persons. Let me try to phrase that in a 
broader sense: All people have relationships with other people, their 
families, friends, as well as jobs, work, etc., etc. All people respond 


to loss or threats of loss of loved persons, of job, prestige, of position, 
etc., with a variety of reactions, the most normal of which is grief. 
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Those patients who are vulnerable to ulcerative colitis—note that I 
say vulnerable to ulcerative colitis because this infers there is some 
underlying pre-existing condition which must exist—seem to be pecu- 
liarly sensitive to such losses and to be inclined to develop the condition 
known as ulcerative colitis in relationship to such losses. I have to be 
somewhat more precise than that because our more microscopic exam- 
ination of the circumstances and the responses reveals that it is when 


the patient who experiences a real, threatened or phantasied loss reacts 
with a mood or an affect state which could be characterized by help- 
lessness, hopelessness, or “this is too much, I can’t go on,” or “it is 


too much for me, I don’t know what to do,” that the distinctive mucosal 
—submucosal reaction of the bowel which we call ulcerative colitis 
develops. This may occur within a matter of hours or days. 

Conversely when these patients are successful in overcoming such 
a reaction to loss, they may very well overcome the attack of ulcerative 
colitis, provided the damage to the bowel has not progressed to the 
point where regeneration and recovery are no longer possible. Also, 
if these patients experience a loss, real, threatened or phantasied, but 
do not become hopeless or despairing, they will often develop some 
other symptom or illness, but not ulcerative colitis, The most common 
alternative symptom is headache. | should emphasize that the affect 
state just described is not necessarily conscious or acknowledged by 
the patient. 

This may seem to you like a highly abstract, theoretical, and im- 
practical point, yet from my experience this proves to be the crucial 
point in the treatment of patients with ulcerative colitis regardless of 
the technique used, because it develops that the person with whom the 
patient establishes the relationship which compensates to some degree 
for the real, threatened or phantasied loss is usually the doctor. The 
doctor thus becomes a person of great help or threat to his patient 
because the doctor who is ignorant of this fact may unwittingly help 
this patient tremendously by being a good doctor, taking good care 
of the patient’s medical and other related problems, but he may also 
unwittingly harm his patient by not recognizing the patient’s depen- 
dence on him. He may fail to appreciate the significance to the patient 
of his leaving town, failing to see his patient, breaking an appointment, 
or in other ways leaving the patient in the situation of not feeling 
taken care of. I emphasize that this principle operates regardless of what 


Bull. N. Y. Acad. Med. 


| 


MANAGEMENT OF ULCERATIVE COLITIS 


other measures are used. 

In discussing medical treatment, Dr. Flood repeatedly used the 
words “supportive treatment”. In my experience, the effectiveness of 
this supportive treatment is very closely linked to the relationship with 
the physician. I have repeatedly seen drugs and techniques of treatment 
which were effective the first time, fail the second time simply because 
the patient invested the drug with the power of the physician. When 
he relapses, this element is now missing. 

In respect to surgical treatment, I have been impressed that patients 
who come to surgery without a satisfactory relationship with their 
physician, be it the medical man or the surgeon, do poorly. In our 
own series of 40 patients, of the g patients who died, 8 were patients 
who did not establish relationship with any physician in the hospital. 
The ninth patient had a lengthy psychotherapeutic relationship with 
me yet died two weeks post total colectomy and ileostomy with a 
fulminating, ulcerative ileitis when all three of her physicians, her 
surgeon, internist, and myself, simultaneously went out of town to 
meetings. From this tragic experience I learned the importance of 
being on hand when my patient is required to undergo an operative 
procedure, 

I would close, then, with this general statement, which I presume 
there will be opportunity to elaborate on later: Regardless of the 
technique of treatment that one embarks on, be it medical, surgical, or 
psychological, all the aspects of the disease must be kept in mind, all 
aspects of the process that is going on. The physician who takes care 
of the patient with ulcerative colitis should assume that he is under- 
taking the care of this patient indefinitely. By this I don’t mean that he 
has to continue to see him at frequent intervals, but rather that the 
patient should continue to regard him as his physician even after long 
and successful psychotherapy. In those instances in which there is 
irreversible change in the bowel, where over a period of months there 
is continued diarrhea, or bleeding, or where radiological evidence shows 
extensive changes in the bowel wall, or where there is development of 
abscesses, fistulous tracts, etc., it would be my judgment now that the 


primary task of the psychotherapist, whether this psychotherapist be 
a psychiatrist or whether he be the internist who is dealing with this 
patient with psychotherapeutic insight, should be to prepare the patient 
for surgery bearing in mind that the optimum time for surgery is 
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going to be that time at which the patient has achieved his strongest 
relationship with the physician. 

There are also certain contra-indications to surgery, which I pre- 
sume Dr. Garlock will talk about. An obvious one is in the patient with 
disease of the ileum, What I have to say would not apply in the same 
degree to the patient whose disease is restricted to a very small portion 
of the bowel, where it is possible to temporize much longer, The main 
point that I want to emphasize is that the relationship to the physician 
is the most important tool we have in the treatment of ulcerative colitis. 

MODERATER CROHN: Thank you, Dr. Engel. That is a very enlight- 
ening statement of the relationship of ulcerative colitis to psychosomatic 
factors and of the role of psychotherapy in the management of disease. 
I think by this time every physician who treats ulcerative colitis knows 
that if he is not in complete emotional rapport with his patient, if the 
patient has not a fondness for him, if the physician does not like the 
patient, if there is no empathy between them, the physician is doomed 
to fail. Our successes occur when we have a willing and admiring 
patient. 

In Dr. Engel’s presentation I missed the question of the role and 
relationship of the mother to the patient, which is so commonly present 
in cases of ulcerative colitis, and which is so well represented in this 
disease. 

With our best efforts we fail in a fairly large percentage of cases. 
We do the best we can but all too frequently we eventually have to 
call upon the surgeon to effect a complete radical cure of a disease 
which otherwise would often be regarded as relatively incurable. 

Dr. Garlock, will you present the surgical aspects of this probiem, 
including both the surgical successes and failures in the management 
of this disease. 

DR. JOHN H. GARLOCK: In any disease, the cause of which is com- 
pletely unkown, all forms of therapy are essentially empiric, whether 
it be supportive therapy, psychotherapy, or surgical therapy. However, 
I would like to emphasize that one must constantly keep in mind the 
pathological process that is going on in the bowel, since it is upon this 
basis that surgical therapy is considered. 

I have said that the therapy is empiric, which reminds me of an 


excellent example of what I mean. It seems worth while to repeat the 
story here. It concerns a boy on the wards in our hospital who was 
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acutely ill with fulminating ulcerative colitis, The incident occurred 
about eight or ten years ago, when he was on the medical service. Every 
form of therapy had been employed. There were no steroids available 
at that time, of course. We were about to be called in to do an emer- 
gency ileostomy when the assistant resident approached his resident 
and said, “That boy in the back of the ward with acute ulcerative 
colitis would like to have a bologna sandwich, Have you any objection 
if I go down and buy him one?” and the resident said, “Well, we have 
tried everything else, we might try that,” and he did, Curiously enough 
this patient went on to a remission within 48 hours. Now that is em- 
piric therapy! I am quite sure that the bologna sandwich had nothing 
to do with his remission. I am also quite sure Dr. Engel will say that 
there was a definite relationship established between him and the 
assistant resident. That may have been a factor. 

Now we have gone through a period of trial and error during the 
last 20 years to determine the rationale and indications for surgical 
therapy. Our experience at Mount Sinai Hospital has been the same 
as Dr. Flood’s with respect to the incidence of surgical therapy in 
the total group. Approximately 22 per cent of the ulcerative colitis 
admissions to the hospital require surgical therapy. We have tried to 
make the treatment of ulcerative colitis a group problem in which the 
gastroenterologist, the internist, the psychiatrist, the surgeon, the social 
service department, and the nursing staff are all parts of a team, and 
we try to determine by reviewing these patients daily which ones will 
require surgical treatment. Over the years we have gradually arrived 
at certain criteria which [ should like to present to you today. 

In the first place, we believe that surgery is indicated when extensive 
irreversible pathological changes have taken place in the bowel, colon 
and rectum, which can be determined by sigmoidoscopic examination, 
the clinical course of the patient, and the barium enema. 

In the second place, there is a definite indication for surgery to save 
life in the acute fulminating variety of this disease. I consider this 
variety the most difficult of all to treat from the standpoint of trying 
to determine whether surgery is indicated at all. It must be emphasized 
that, characteristically, ulcerative colitis of the acute variety for some 
unknown reason may abort abruptly with complete defeverescence of 
symptoms and resultant apparent complete clinical remission which 
may last for years. More often than not, surgery will be definitely 
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indicated in order to save life. 

Third, we believe that the devolpment of polypi, inflammatory 
polypi, in the colon in the course of chronic ulcerative colitis must be 
considered a positive indication for surgery because it is fairly well 
agreed throughout the country that the incidence of carcinoma, 
secondary to polypi on the basis of an ulcerative colitis, is fairly high. 

Fourth, we think that surgical treatment is indicated for the patho- 
logical complications of the disease. We classify these as, (a) pericolonic 
abscess due to slow perforation of an ulcer, usually in the left colon, 
the formation of pericolonic abscess which is incised and drained and 
followed by a persistent fecal fistula. This indicates irreversible change 
in the bowel, and can only be cured by removing the offending organ; 
(b) the presence of extensive perianal fistulae or rectovaginal fistulae in 
the female, is considered a positive indication for surgery in order to 
effect a cure; (c) is the not infrequent complication of acute exsanguina- 
ting hemorrhage from the diseased colon which frequently calls for 
emergency surgery to save life; and (d) the complication of impending 
perforation or acute perforation is a positive indication for surgical 
intervention. 

I think that covers the surgical therapy. We will go into some of 
the details later, I hope. 

MODERATOR CROHN: Very good, Dr. Garlock. 

May I have some questions from the audience? If not, I shall have 
to heckle these speakers myself, and 1 would like to have some assistance 
from you. | have one question, directed to Dr. Engel: In the employ- 
ment of psychotherapy as an adjunctive treatment, should the gastro- 
enterologist or the internist, or the general practitioner do this or should 
the patient be referred to a specialist in psychotherapy? 

DR. ENGEL: That is an extraordinarily difficult question to answer. 
It depends a good deal on where you are practicing and who is avail- 
able. I think one of the greatest problems is the availability of trained 
people. It should be implicit in what I said that a particular awareness 
on the part of the physician of the significance of his relationship to 
the patient is in itself an important if not essential psychotherapeutic 
measure in the care of the patient. 

It is very difficult for me to prescribe what kind of an attitude or 
how you should behave toward your patient, yet I think your criterion 
should be based on knowing the significance to the patient of these 
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kinds of losses or threatened losses, including the loss of the doctor. 
For instance, I never leave town without letting my ulcerative colitis 
patients know where I am, and how I can be reached; but I am very 
infrequently called. It is the knowledge that I can be called that is im- 
portant, the knowledge that they know where they can reach me. But 
it is catastrophic if the patient calls me up and learns that I am not 
accessible. I have had patients who have carried a prescription in their 
purses, this being the only means of sustaining a contact. Recently I 
had a patient whom I had not seen for a year who moved to a new 
house only to discover that the telephone company had not yet installed 
any cables in that neighborhood, and the telephone could not be 
installed in their home for an indefinite period of time. The patient wrote 
me a letter, which I interpreted to be a warning that trouble was ahead 
unless easy access to me was quickly reestablished. I called the tele- 
phone company and on the basis of a medical need,—that the patient 
might bleed,—arranged with them to have a temporary line put in. That 
evening the patient’s husband called me to say that his wife was having 
a relapse. I gave him the information that I had already requested the 
telephone company to put in a line and had been assured that it would 
be installed in a couple of days. I prescribed some Demerol, and within 
24 hours the attack had subsided. The point here is that the maintenance 
of the contact was the psychotherapeutic maneuver. This kind of 
psychotherapy should be within the province of any good physician, 
and many good physicians do this without knowing the special signifi- 
cance of what they are doing. 

When it comes to a more intensive type of psychotherapy involving 
reorganization of personality structure, then I think one has to have 
some kind of training. I think there are some internists who have that 
kind of training, and we are training such internists in Rochester. By 
and large, internists do not have this kind of training. If a psychiatrist 
is to do this, it should be a psychiatrist who has a very good under- 
standing of the dangerous situation that he is dealing with because 
ulcerative colitis is a dangerous disease. Things can happen very quickly 
and disastrously. 

MODERATOR CROHN: I think part of that question was: Would you 
call in a psychiatrist in the presence of an acute fulminating febrile 
ulcerative colitis? 
pR. ENGEL: I doubr it. Again, I would have to know whom I was 
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calling in. When I am called in in such a situation, which happens not 
infrequently, I find that I have to function first as an internist, The 
patient is too sick to deal with psychological content, and I will not 
accept such a referral, whether it come from the medical man or the 
surgeon, without his understanding that in order for me to be of 
use I must be able to leave orders, to change orders, and to participate 
actively in the medical care of this patient. Otherwise there is little or 
no hope that a relationship can be established. In Rochester I think a 
number of physicians have come to recognize that you can’t be all 
things to all people, that there are some patients that you, as an indi- 
vidual, can’t relate to, and if so, you should get help from someone else 
who can relate, Neither I, nor anybody else, can relate to all patients. 
MODERATOR CROHN: I asked that question because the patient is 


often so sick that he can’t raise his head. | have had unfortunate experi- 


ences in asking a psychiatrist to achieve a therapeutic result in a pros- 
trated patient with a temperature of 103° F. 

We have so many questions that we will have to be brief in our 
answers! Dr. Garlock: At what age, if at all, would you consider a total 
colectomy in youngsters of 8 to 13 years of age who have ulcerative 
colitis? Do you operate on that type of patient? 

DR. GARLOCK: That is a “spiked” question! 

MODERATOR CROHN: It is a “spiked” question because we have at the 
moment a 104% year old girl whom Dr. Garlock and I are jointly 
treating. She is so sick that I have urged colectomy and ileostomy but 
Dr. Garlock is holding out day after day. 

DR. GARLOCK: It seems like a strange situation where the surgeon 
refuses to operate and the gastroenterologist insists on it. That is exactly 
the case in this instance, It is well known, at least it is so in my experi- 
ence and in the experience of those, like Dr. Robert Gross in Boston, 
who see many sick children, that these children under the age of 10 
to 12 years, do very poorly when operated upon for acute fulminating 
ulcerative colitis. The mortality is high. They don’t respond to the 
ileostomy as quickly as adults do, The outlook is pretty bad. On the 
other hand, there is a high incidence of spontaneous recovery in chil- 
dren. I have been loath to operate on children for acute ulcerative 
colitis, and it is for these reasons that | have deferred operating on the 
little girl in question, Very often one uses clinical hunches when treating 
sick patients, and it has been my hunch—perhaps it is based somewhat 
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on past experience that this girl will have a spontaneous remission 
without benefit of surgery. 

MODERATOR CROHN: I hope so! 

Dr. Garlock, someone would like to know whether surgery for 
ulcerative colitis always means ileostomy and complete colectomy? 

DR. GARLOCK: Except for regional ulcerative colitis or right sided 
colitis, ulcerative colitis may be considered a universal disease involving 
both the rectum and colon. There are segmental varieties, but these are 
in the very small minority. It is my feeling from an experience of some 


300 odd cases now treated surgically, that once you are committed to 
surgical therapy the job must be finished to include removal of the 


colon and also the rectum. I do not subscribe to the occasionally pro- 
pounded proposal that, after doing an ileostomy for early ulcerative 
colitis, for instance, one could close the ileostomy at a later date without 


removing the colon or rectum. The results have been disastrous in 


this group of cases as the literature will inform you. We are therefore 


committed to a total job once an ileostomy is done, 

MODERATOR CROHN: Dr. Flood, someone would like to know if 
there are lasting cures with steroid therapy, particularly in the early 
cases? Are the results permanent? You mentioned it in your talk, but 


speak of it again in the early cases. 

pr. FLoop: The largest series that I am aware of, in which the use 
of steroids has been reported, is that of Truelove and Witts in Eng- 
land, who treated about 100 patients including alternate controls with 


dummy tablets. They have reported that, after a period of treatment 
of six weeks with cortisone in the standard dosage, a follow-up survey 
about nine months later showed that in most instances there was no 


difference between the control group and the group who had been 
treated with steroids. However, in the patients who had the disease for 


ouly a short period of time, that is for less than two years, there seemed 

to be an advantage for those who had received steroid therapy. 
MODERATOR CROHN: A few years ago the late Dr, Frank Lahey 

observed in one of his articles that, in his opinion, the use of steroids 


would eliminate emergency surgery in cases of acute fulminating ulcera- 


tive colitis. I myself am tremendously impressed with the striking 


. effects of steroids properly applied to cases of fulminating colitis. Not 


so much in the chronic cases, but in acute cases the results are exceed- 


ingly striking. 
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W bile on the subject 1 should like to ask Dr. Garlock and Dr. Flood 
a question I have in mind. Much is heard about the increased risk of 
operation when the patient has been under prolonged steroid therapy. 
Dr. Flood, have you met this problem? | know Dr. Garlock has 
encountered this situation. 1 would like to know your views. 

pk. FLOop: With increasing experience, the fear of operating on 
the patient who is currently on steroid therapy has diminished a good 
deal, and it has become possible to operate on patients while main- 
taining steroid therapy throughout the procedure. In some instances 
there may be an apparent difficulty in wound healing if the patient is 
on steroid therapy. 

MODERATOR CROHN: Dr. Garlock! 

DR. GARLOCK: We have heard many stories about delayed wound 
healing and sudden collapse occurring on the operating table during the 
course of colectomy or the performance of ileostomy, yet we are 
seeing an increasing number of patients being treated preoperatively 
with steroids who must be operated upon subsequently. 

I am frank to confess that I have been somewhat alarmed by the 
indiscriminate use of steroids and the unpredictable response of patients 
to major surgical procedures, [| have in mind a patient who returned 
to the hospital the day before yesterday after a satisfactory recovery 
from a subtotal colectomy and ileostomy, who had been on steroid 
therapy and left the hospital after discontinuance of the steroid therapy. 
She was readmitted in adrenal collapse four or five days after she left 
the hospital. It was Dr. Crohn’s quick recognition of this, followed by 
the administration of the proper remedy, that brought her out of her 
severe shock. I believe we are going to see more and more of this sort 
of thing unless we adopt preventive measures. These measures, I think, 
should include a continuation of steroid therapy both during operation 
and during the postoperative period followed by a gradual weaning 
process. How long this weaning process should take, I am sure I don’t 
know, but I must admit I have many fears about the reaction of 
patients to surgical procedures after steroid therapy. The complete 
answer has not been given as yet. 

MODERATOR CROHN: |, too, don’t know the full answer, but I have 
been very much interested in this question of so-called adrenal exhaus- 
tion due to cortisone therapy when patients are on the operating 
table. 1 don’t know the physiology of it, but I see Dr. Gabrilove in the 
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audience, and perhaps he, as an endocrinologist, can give us explanations 
concerning the action of ACTH and cortisone upon the adrenals and 
why the risk of operation is then so much greater. Dr. Gabrilove, will 
you explain to us the physiology and the effect of cortisone and why 


surgical risk should be greater? 

DR. J. L. GABRILOVE: The adrenal cortex is driven by the elaboration 
of adrenal corticotropin from the adenohypophysis. If one administers 
glycogenic corticoids such as cortisone or hydrocortisone, or its deriva- 
tives, including the fluoro derivatives or prednisolone, one inhibits the 
pituitary elaboration of corticotropin. Therefore the pituitary elabora- 
tion of this hormone is set at rest. The adrenal is no longer driven and 
undergoes atrophy. If during this period of time, following the admin- 
istration of adrenal cortical steroids and subsequent atrophy of the 
adrenal cortex as the result, one were to stop adrenal cortical steroid 
therapy and were to subject these patients to stress, we would find 
that the increased requirements for adrenal cortical steroids to combat 
this stress would be inadequate. As a result, the patient would develop 
a peculiar type of shock, which we have come to recognize as specific 
shock seen in adrenal cortical insufficiency which results in death, This 
was best demonstrated in patients with Cushing’s syndrome who had 
had tumors, who were operated on a number of years ago. In these 
patients the tumor elaborated large amounts of glycogenic corticoid. 
Through a similar physiological mechanism the contralateral adrenal 
cortex was set at rest and atrophied. Following removal of the tumor 
the patients then died in 18 to 24 hours in shock, a shock unresponsive 
to the usual therapeutic measures of transfusion, plasma and intravenous 
fluids. Following the introduction of specific adrenal cortical steroids, 
particularly those available for parenteral use and specifically intraven- 
ous hydrocortisone, it was found that these patients could be saved by 
preparing them with large amounts of glycogenic corticoids preopera- 
tively or, at the time they went into collapse, by the administration 
of large amounts of hydrocortisone intravenously, So I think the lesson 
that we have learned from this collateral evidence is that patients who 
are on adrenal cortical steroids may be operated on safely but that it is 
an error to discontinue steroids. We must treat these patients as if they 
had adrenal cortical insufficiency and since following operation their 
requirements are markedly increased, steroid administration must be 
increased rather than decreased. Following such a procedure, employing 
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large amounts of adrenal cortical steroids, similar to that used following 
adrenalectomy, you will find that the operative risk in these patients is 
no greater than in the ordinary patients with ulcerative colitis. 

MODERATOR CROHN: Thank you very much, Dr. Gabrilove. 

I should like to add that I understand it takes at least two or three 
weeks for the adrenal gland to regenerate itself after adrenal exhaustion, 
so that in the emergency of the shock of operation, cortisone must be 
replaced at the time. Intravenous Cortef is what is usually used on the 
operating table. 

Is a gluten free diet of any use? 

DR. ENGEL: Not to my knowledge; I don’t know if anybody has 
tried it, I think there is always a non-specific effect of any technique 
of treatment you use. The evaluation of any new technique is fraught 
with great difficulty and I am interested to know, for example, that 
Dr. Crohn feels so strongly about ACTH. I wonder whether he does 
not underemphasize the weight of his name to his patients, that this is 
a complex of the adrenal cortex plus Crohn in the patient’s eyes, I am 
not saying this facetiously because I think the significance of the physi- 
cian who prescribes the medication is of great importance and that the 


physician who does not believe that ACTH or cortisone is a very good 
technique is bound to have much poorer results with it. 

pr. GARLOCK: Mr, Chairman, I would beg to disagree thoroughly 
with that last statement! 


MODERATOR CROHN: I too! 

pR. GARLOCK: There is no question about the fact that, since the 
advent of ACTH, the picture of the clinical course of acute fulminating 
ulcerative colitis has changed markedly compared with what it was 
before. As Dr. Engel may remember from his association with our 
hospital not too many years ago, it is very rare for us to have to do 
an emergency ileostomy, With the use of ACTH we can now get 
these patients into better shape and do the ileostomy at a time of our 
own choosing, not as an emergency and as a last-resort measure. I 
think that has been the experience all over the country and [ don’t 
attribute it either to Dr. Crohn’s presence or to any of the other doctors 
who are associated with the patients. However, I would like to stress 
again what Dr. Engel has said about the doctor-patient relationship 
and the successful care of ulcerative colitis patients. I think this also 
applies particularly to the surgeon. In my opinion, no surgeon will be 
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successful in the surgical care of the ulcerative colitis patient unless 
he accomplishes exactly what Dr. Engel has recommended, namely, a 
transference to the surgeon away from the mother, as Dr. Crohn has 
also emphasized, so that the patient begins to lean on the surgeon, Our 
best results have been obtained in that group of patients who accomplish 
such transference and we try to make it a regular part of the treatment. 
The surgeon must become an amateur psychiatrist himself but of a dif- 
ferent variety than that of which Dr. Engel is talking. 

I will cite one episode, if | may, which is the most dramatic I have 
ever known. This concerns a girl on the ward service of the hospital 
who had had an ileostomy and subtotal colectomy, I casually mentioned 
to her on rounds one day that | was going away on vacation in two 
weeks. From that day on she began to ulcerate the skin around her 
ileostomy. This progressed so rapidly that the day I left it measured 
about four inches across and finally extended to involve almost the 
entire abdominal wall. During my absence every known remedy was 
tried. They invited Dr. Frank Meleney down from Presbyterian Hospi- 
tal because they thought this represented a microaerophilic strepto- 
coccus infection. Nothing that was used seemed to help in the slightest 
degree. One day one of my associates told her that I was returning 
on a certain date and from that day on the wound began to heal. It 
healed spontaneously within two weeks after I had returned. I cite this 
as an unusual example of what Dr. Engel was talking about. If I had 
not seen it with my own eyes I would not have believed it. 

DR. ENGEL: I think we agree about too many things, Dr. Garlock, 
for me to leave the impression that I don’t think the steroids are useful. 
There are many situations that have already been described in which 
they are extraordinarily useful. But my observation has been that with 
the second or third relapse, they become less effective. I believe that 
has been reported in the literature too, Dr. Flood may know that data 
better than I. 

pR. FLoop: Yes, I think that is true, Dr, Engel. 

DR. ENGEL: This is not due to a pharmacologic change, but it has 
to do with the different expectation, the different readiness on the part 
of the patient, in the subtle sense, as Dr. Garlock has just described, 
in how he responds to the drug. It does not undo the pharmacologic 
effect but it is still different. The first time given, the patient responds 
quickly to the drug-induced improvement with a tremendous upsurge 
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of optimism and confidence in the doctor, This combination has a 
powerful therapeutic effect and is felt by the patient (and sometimes 
the doctor, too) as almost magical, Often the patient equates this with 
cure, so when a relapse occurs, the patient suffers an additional dis- 
appointment. On the second occasion the magic is gone and only 
ACTH is left. 

MODERATOR CROHN: I think you are quite right, Dr, Engel, in both 
ways. The most interesting case I ever witnessed was that of a girl of 
17 who had been raped during the war, Within 24 hours she developed 
the most severe fulminating ulcerative colitis that I have ever seen. 
After a few days, when she was reassured that she had no venereal 
disease and was not pregnant, she made a very rapid recovery. | think that 
is a most striking incident in which the psychosomatic insult produced 
the disease and the events following psychotherapy caused a cure of 
the malady. 

I have two more questions, if we can confine ourselves to brief 
answers. Dr. Flood, is ulcerative colitis associated with arthritis and 
what would be the effect of a radical operation? 

pr. FLOOD: Multiple arthritis is a common accompaniment of non- 
specific ulcerative colitis. As I understand it, from those who have 
studied the type of arthritis which occurs in this disease, it resembles but is 
not identical with rheumatoid arthritis. In most instances it is character- 
ized by pain in multiple joints without the development of any marked 
deformities, Marie-Striimpell’s arthritis is also a rather common accom- 
paniment of ulcerative colitis, Removal of the colon in patients with 
arthritic symptoms usually is followed by a relief of those symptoms. 

MODERATOR CROHN: In my experience, complete and prompt relief. 

There is one more question addressed to Dr. Garlock. Someone in 
the audience wants to know whether Dr. Garlock believes the total 
colectomy and ileostomy should be accomplished in one stage, as advo- 
cated by some of the more radical surgeons throughout the country, 
or whether he limits himself to ileostomy and partial colectomy? 

pR. GARLOCK: This is also a “spiked” question. All I can say is that 
I have not been impressed by this radical approach as the method of 


choice in the surgical treatment of ulcerative colitis, If this philosophy 


were to be universally adopted, we would note an enormous morbidity 
and mortality. I am afraid it will still be necessary to exercise the best 
surgical judgment to choose the appropriate operation for the specific 
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situation at hand. As my experience increases, | become more convinced 
that we have made errors in the direction of trying to do too much 
at one sitting. I still believe very definitely that there are many patients 
who should be accorded the operation of ileostomy alone without any 
attempt to take out the colon, If we remember this we will lose fewer 
patients than by going overboard on the so-called radical maneuver that 
is being advocated in some quarters. Of course, if you have a patient 
with chronic ulcerative colitis who is not too debilitated and who 
can withstand a subtotal colectomy, it does not take too much extra 
time to take out the rectum also, However, I am very much opposed 
to four to six hour operations in the treatment of ulcerative colitis. 

pocror: I am interested particularly in the case where hemorrhage 
is the predominating factor. How far would you go? 

DR. GARLOCK: It all depends upon the condition of the patient at 
the time of operation, 

DR. ENGEL: May I reverse the procedure and ask someone in this 
audience a question? 

MODERATOR CROHN: Yes, 

pR. ENGEL: I see Dr. Lyons in the audience. | know he has had 
great interest in ileostomy clubs, and others might be interested in this 
too. Where patients have been active in the clubs for five or six years, 
what is the morbidity rate among patients both in respect to the devel- 
opment of complications of ileostomy including ileitis, and in respect 
to other types of illnesses? Does he have any impressions about the 
morbidity and mortality of this group of patients versus the ileostomy 
patients who do not participate in this type of social group? I have the 
feeling that the ileostomy clubs have provided a very significant type 
of interpersonal relationship which may be a major health-securing 
factor to these patients. 

MODERATOR CROHN: Dr. Lyons, would you like to come to the plat- 
form and answer that question? I believe most of our members in the 
ileostomy club have had colectonies rather than simple ileostomies. 

pR. LYONS: Regarding the complications of stoma, the figures vary 
according to the section of the country from which reports come and 
the way one evaluates complications, but | would say about one out of 
three ileostomy patients has some major complication, However, the 
mortality from these major complications is not high. 

As far as the second question is concerned, I would say of course 
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it makes a great deal of difference whether a patient has a relationship 
with other individuals with ileostomy. There are now over a dozen 
ileostomy clubs in this country and in Great Britain, and so, really no 


patient who has an ileostomy should be prevented from having this 
experience of attending meetings with other ileostomy patients. Un- 


questionably they not only do better surgically but they also become 
useful individuals whereas sometimes, when left to their own devices, 
they are miserable and useless. 

MODERATOR CROHN: That, I think, is important. 

I was interested to bear Dr. Flood say that he also was having experi- 
ence with ileitis and ileo-jejunitis following ileostomy and colectomy, 
something which is quite new in medicine. Have you noted a fairly 
high incidence and had a large experience with that, Dr. Flood? 

DR. FLOOD: You mean in patients who have had a colectomy? 

MODERATOR CROHN: That is right. 

pR. FLoop: And have an ileostomy? 

MODERATOR CROHN: Who previously did not have ileitis. 

pr. FLoop: I don’t think I can quote figures, but it is a common 
problem in our experience. 

MODERATOR CROHN: Isn't that astonishing! That is new, isn’t it? 

DR. FLOop: It is a very difficult situation to manage. There are many 
things which happen in the terminal ileum, after ileostomy, which are 
poorly understood. One of the commoner complications is something 
which has been called ileismus, that is to say abdominal cramps, and 
which produces discharge from the ileum for a period, and this appears 
commonly in the early period after operation in many patients. Other 
individuals may develop frank evidence of ileitis or even perforate. 
Whether these patients have had a certain amount of ileitis unrecog- 
nized at the time of operation is not agreed upon. Whether it repre- 
sents an extension of the disease upward after the operation is another 
possibility, but the events that go on in the ileum after ileostomy are 
very difficult to understand. 

MODERATOR CROHN: It is time to close this meeting and I should like 
to thank the panelists for their cooperation and the audience for its 
attention and interest. 
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INTRODUCTION 


April 2, 1865, a courier handed President Jefferson 
Davis a note as the President of the Confederate States 
of America was attending services at St. Paul’s Church 
in Richmond, Virginia. President Davis flushed porten- 
& tously, rose to his feet, and left the church. Petersburg 
had fallen; the siege of Richmond had been lost. Soon the exodus from 
Richmond began, and, with it, the southern end of the city was fired. 
Tobacco warehouses burned, as did two important houses, which, with 
their contents, were completely destroyed, One of these was the office 
of Surgeon-General Samuel P. Moore, and the other was the house 
adjacent, in which were stored records and reports, pertinent to his 
office, that had been accumulating for the four years of the War Be- 
tween the States. Following the loss of this invaluable material, the 
preparation of an adequate history of the Medical Corps of the Con- 
federate States Army, or even of a complete roster of its personnel, be- 
came an impossible task.’ 

The Scope of the Problem of the Medical Corps of the Confederate 
States Army. The Medical Corps of the Confederate States Army was 
made up entirely of general practitioners who had served in all parts 
of the South during their professional lives in the preceding period of 
unbroken peace, and this left them totally unprepared for the vast 


* Presented before the Section on Historical and Cultural Medicine at The New York Academy of 
Medicine, March 27, 1957. Manuscript received May, 1957. (Portions of this paper were presented 
before the New York Civil War Round Table, April 9, 1957, and before the Annual Spring Clinic, 
Norfolk (Va.) County Medical Society, March 28, 1956.) 

This work was aided by a grant from the W. Alton Jones Foundation and USPHS Grant No. 
1-319. 
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amount of traumatic surgery which they were to face, Little, too, did 
they know of field sanitation. To add to their problems, the armies, 
collected hastily to repel invasion, were fed deficiently, were poorly 
equipped, and were paid almost not at all. However, in spite of virtual- 
ly no surgical equipment and no textbooks on surgery, this small but 
valiant corps of army surgeons, with their assistants and their ancillary 
corpsmen, made an heroic and enviable record throughout the horrible 
four years of suffering which became an inseparable part of the army 
of the South. How well the leaders of the Medical Corps of the Con- 
federate States Army overcame these basic obstacles will be seen. How- 
ever, the statistics of diseased and wounded, when compared with those 
of the North, bring this story into focus with accent upon its epic pro- 
portions. 

Confederate forces actively engaged in the four-years’ War Between 
the States numbered no more than 600,000 troops. This small force 
faced a total number of 2,800,000 soldiers mustered into the Northern 
Army, or approximately four times the fighting contingent of the Con- 
federate States. Of these 600,000 Confederate troops, 54,000 were 
killed outright and approximately 200,000 died either from wounds of 
battle or from disease. Another 200,000 were lost to the Confederate 
States Army as prisoners of war because of the policy of non-exchange 
of prisoners adopted and enforced by the United States. Approximately 
100,000 were discharged because of disability from wounds, disease, or 
desertion during the war years. Of this small force, horribly decimated 
at the end, approximately 3,000,000 cases of wounds and disease were 
cared for by the Medical Corps of the Confederate States Army. Thus, 
on an average, each Confederate soldier was disabled by wounds and 
sickness about six times during the war!’ On April 9, 1865, as the war 
ended, General Lee could not muster 10,000,men who were fit for ac- 
tive warfare from his former great army of northern Virginia. Dick 
Ewell surrendered with only 8,000 men to Phil Sheridan. 

In contrast to the statistics of killed and wounded is the shockingly 
high figure of losses due to illness in the field. The troops of the Con- 
federate States Army were drawn from rural districts and had never 


been exposed previously to contagious illnesses; thus, exposure from 


crowding made contagion a frightful scourge of the army. Measles, a 
disease regarded lightly under ordinary conditions, struck terror in the 
Civil War camps, for its sequelae were pneumonia and phthisis, Erup- 
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tive diseases, glandular affections, tuberculosis, capillary bronchitis, 
typhoid and malarial fevers, diarrhea, and dysentery were the chief 
causes of mortality and deterioration of strength in the Confederate 
States Army’. Aiding and abetting natural exposure of this type were 
fatigue, deficient food which was often spoiled, clothing which was 
often ragged or lacking, no water purification, poor shelter, exposure to 
sudden changes of temperature and to dampness and wetting, as well as 
indifference to or ignorance of field sanitation. 

Drugs and Instruments. The desperate shortage of medical supplies 
and instruments which resulted from the Union blockade necessitated 
heroic improvisations, “To supply medicines which were declared by 
the enemy to be contraband of war, our Medical Department had to 
seek in the forests for substitutes and to add surgical instruments and 
appliances to the small stock at hand as best they could.”* When Fort 
Sumter was fired upon, the entire male student body of the University 
of South Carolina joined the Confederate States Army, while the faculty 
became the pharmaceutical house for the Confederate States Medical 
Corps. The principal text in pharmacology was a war-time book pre- 
pared by Dr. Francis Peyre Porcher, Professor of Materia Medica and 
Therapeutics at the medical college in Charleston. This text was entitled, 
“Resources of the Southern Fields and Forests, Medical, Economical, 
and Agricultural, Being Also a Medical Botany of the Southern States. 
with Practical Information on the Useful Properties of the Trees, Plants 
and Shrubs.””* 

The number of skilled instrument makers in the Southern States 
was small. There were, however, purchasing agents in London and in 
Nassau whose duty it was to purchase and forward supplies which 
were otherwise completely unobtainable. In addition, raids upon the 
relatively unguarded Northern supply lines were frequent during the 
early part of the war at a time when the cavalry of the South was 
superior. One such raid netted the cavalry of Nathan Bedford Forrest 
a cache of medical supplies estimated to be worth $150,000. Too, 
smuggling of quinine and morphine was common by southern ladies 
who secreted these drugs amongst their many petticoats as they crossed 
the lines’. 

Texts. Textbooks were scarce, and scientific intercourse with for- 
eign countries came to a virtual halt. To fill this intellectual gap, two 
excellent manuals of military surgery were published, one in 1862 and 
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one in 1863” °. Beginning in 1864, the “Confederate States Medical and 
Surgical Journal” was issued monthly for fourteen consecutive num- 
bers. This reached the hospitals and occasionally got into the field. In 
this excellent journal, original articles were printed with abstracts of 
recent foreign periodicals, offering the reader an epitome of military 
medical experience in the North and the South, as well as of the cur- 
rent literature in peaceful European countries’. 

Organization of the Medical Corps. Shortly after the outbreak of 
the War Between the States, President Jefferson Davis appointed Samuel 
Preston Moore of Charleston, South Carolina, the Surgeon-General. As 
Surgeon-General of the Confederate States Army, Moore organized an 
efficient medical and surgical department. It was necessary for General 
Moore to establish large pharmaceutical laboratories to convert in- 
digenous plants and barks into drugs which could be used by the 
Medical Corps, It was necessary for him to promote and administer the 
manufacture of surgical instruments and appliances. It was he who 


Fig. 1—The most colorful surgeon in the Confederate States Army was Hunter Holmes 
McGuire, M.D. While a medical student in Philadelphia, McGuire led a revolt of about 
300 Southern medical students, who left schools in the North for ones in the South at 
the time of the John Brown episode. As Medical Director of “Stonewall” Jackson’s corps, 
McGuire was held in high esteem by his commander, who mentioned him often in his 
dispatches. It was McGuire's sad task to have to amputate General Jackson’s arm after 
the latter was wounded accidentally at Chancellorsville. The operation was successful, 
but Jackson died of a complication upon his eighth postoperative day. 

McGuire, with Jackson, was responsible for first release of captured Union Army 
surgeons, a practice—adopted later by both the North and the South—which antedated 
formation of the Red Cross. McGuire worked hard in the post-war period to eradicate 
from history books the story of the Civil War which had been slanted towards the 
Northern point of view. A leader in his field as well as a master surgeon, McGuire was 
honored by being made president of the Southern Surgical Association, A.M.A., and 
the American Surgical Association. 


Fig. 2—Captain Sally B. Tompkins, C.S.A., was the only woman commissioned by the 
Confederacy. A philanthropist and humanitarian, Sally Tompkins established and main- 
tained financially the Robertson Hospital in Richmond, which made an enviable record. 
An executive order was issued early in the war, placing all private hospitals under gov- 
ernment control, but, because this order threatened to lose the Confederacy a needed 
benefactor, President Davis commissioned Sally Tompkins a captain in the Confederate 
States Army. Miss Tompkins accepted the commission but refused to place herself on 
the payroll. 


Fig. 3—J. B. Bean, M.D., D.D.S. was a contract dentist from Chattanooga whose in- 
termaxillary wiring revolutionized the care of jaw fractures and presaged modern care 
of these injuries. 


Fig. 4—Superintendent of Hospitals of the C.S.A., S. H. Stout, M.D., had been in 
charge of Gordon Hospital in Nashville and of hospiti us in Chattanooga, and proved 
himself an extremely able and tactful administrator. It was stated that, because of 
Stout’s medical organization, Johnston’s army was strengthened by at least a full 
division of fighting men. Stout became Medical Director of the Hospitals of the De- 
partment and Army of ‘Tennessee. 
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Fig. 5—With 8400 beds, the Chimboraza Hospital is reputed to be the largest ever to exist 
on this continent. Built upon heights of the same name, Chimboraza, with the Jackson and 
Winder Hospitals, was one of three largest hospitals in Richmond. A vast hospital center, 
Richmond had 15 named and 27 numbered hospitals within its environs. 


Fig. 6—A_ general hospital in the Con- 
federacy. These hospitals were usually 
composed about equally of buildings and 
Sibley tents of the tepee type. Patients 
were segregated according to their state of 
origin, after a suggestion of Representa- 
tive James Farrow of South Carolina in 
1862, which became law. This segregation 
was intended to mitigate feelings of home- 
sickness. 


Fig. 7—With defeat at Petersburg, in 
April, 1865, the Siege of Richmond was 
lost. Rather than let the city fall intact 
into Union hands, Richmond was fired. 
About a tenth of the city burned, but, 
tragically for the purposes of this chron- 
icle, the Surgeon-General’s office and the 
repository for records of the Medical 
Corps of the Confederate States Army 
were amongst the buildings destroyed. Be- 
cause of this, the story of medicine and 
surgery in the Confederacy cannot be told 
authoritatively. A complete roster of the 
Medical Corps, or even its strength, is 
not known. 
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established a large and efficient hospital service and a field ambulance 
corps. Jefferson Davis stated, “It would be quite beyond my power to 
do justice to the skill and knowledge with which the Medical Corps 
performed their arduous task. I regret that I have no report which 
would enable me to do justice to the officers of his [Samuel Preston 
Moore’s| corps, as well in regard to humanity as in their professional 
skill.’”* 

The Quartermaster Branch, or purveyor section of the Medical 
Corps, was established by Dr. Thomas H. Williams. 

Although an active roster of the medical corps is not available, 
usually each separate command engaged in the field had one surgeon and 
two assistant surgeons, so if one added units not in the field to those 
actively engaged in combat, it is estimated that there were approximate- 
ly 2,000 surgeons and 4,000 assistant surgeons, or a total of 6,000, which 
comprised the Medical Corps of the Confederate States Army’. 

“More than 3,000,000 cases of wounds and disease were cared for by 
the Medical Corps in the Confederate States during the war, in addition 
to which were the 270,000 Union soldiers held as prisoners of war. The 
efficiency of the department is shown in part by the fact that the per- 


centage of deaths of Union prisoners of war in the Confederate prisons 
was little more than 8 per cent, while the percentage of deaths of Con- 
federate prisoners of war in Northern prisons was more than 12 per 
cent.’””* 


At the outbreak of the war, the organization of the Confederate 
Medical Department was identical with that of the United States Army. 
There was a surgeon-general with the rank and the pay allowances of 
a brigadier-general, and there was a medical director in each army corps 
or department with the rank of colonel. In each division was a chief 
surgeon (who consolidated reports sent in by senior surgeons), regi- 
ments had a surgeon, who was a major, and an assistant surgeon, a 
captain, assigned to them, A battalion and sometimes a company of 
artillery had a captain as an assistant surgeon assigned to them. The 
services of contract surgeons were provided for. These were civilian 
physicians who served with pay and allowances of a second lieutenant. 

Medical officers were charged with the examination of recruits, 
who were stripped so that the “free use of their limbs could be ob- 
served”. It was to be noted whether or not the “chest was ample” and 
whether the hearing, vision, and speech of the recruit were perfect. The 
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Fig. 8—While the North was experiencing growing pains in its Medical Corps and was com- 
manded successfully by four Surgeons-General, the South was blessed with an incredibly 
astute and efficient Surgeon-General in the person of Samuel Preston Moore of Charleston. 
Moore had been a surgeon in the “old army” but had resigned to join the Confederacy. Al- 
though there were several “paper” Surgeons-General serving initially for several weeks, Moore 
organized an astonishingly effective Medical Corps in a South that had no surgical instrument 
makers, no textbooks of surgery, no manufacturers of prostheses, and no drug houses. 


Fig. 9—James Brown McCaw, M.D., a youthful professor of chemistry and pharmacology at 
the Medical College of Virginia, was given the task of building and administrating the 
Chimboraza Hospital in the hospital center of Richmond. McCaw was editor of the Con- 
federate States Medical and Surgical Journal, as well, and during this period of intense 
activity six scientific articles appeared in this journal from the staff of his own Chimboraza 
Hospital. 


Fig. 10—J. J. Chisolm, M.D., wrote one of the two badly-needed textbooks on surgery used 
by the Confederate Medical Corps. His 4 Manual of Military Surgery promulgated rules of 
field sanitation as well as principles of operative treatment of traumatic wounds. 


recruit was to have no tumors, ulcerations, extensively cicatrized legs, 
rupture, or chronic cutaneous affections, He should not have received 
any contusion or wound to the head previously. It was to be ascer- 
tained whether or not the recruit was a drunkard or subject to con- 
vulsions or infectious disorders, In giving certificates for discharge be- 
cause of disability, medical officers were counselled to take particular 
care that none of the illnesses (such as epilepsy, convulsions, chronic 
rheumatism, derangement of the urinary organs, or ulcers) were 
feigned or purposely produced, but even with these definitive admoni- 
tions and in spite of the induction physical examination, many women, 
masquerading as men, were inducted into the service. 
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The duties of the surgeon included care of the sick in camp and 
establishment of field hospitals upon the march, As soon as it was 
learned from the commanding officer where the troops were to engage 
in combat, a site for a hospital was chosen, preferably behind a hill 
or in a ravine for defilade, approximately one-half to one mile in the 
rear of the line of battle. The wounded were brought from the front 
on stretchers or in ambulances by members of the regimental band 
which comprised the infirmary detail whose modern counterparts are 
the Company Aid Men. The combined medical staff of the brigade or 
division performed necessary operations. The assistant surgeons were 
in the rear of the regiment, but in front of the field hospital, giving 
first aid to the wounded. The dressing station was the forerunner of 
the Battalion Aid Station, Assistant surgeons adjusted and temporarily 
cared for fractured limbs, controlled hemorrhage, gave drugs to re- 
lieve pain, and made certain that the wounded were carried promptly 
to the hospital by the infirmary detail or ambulance corps. 

The hospital steward, with the pay and rank of a sergeant, was 
in charge of hospital stores. Usually he was an undergraduate of a 
medical college with previous experience in the handling of drugs. 
Cooks and nurses were under the steward and were subject to military 
control. Ward masters were in charge of personal effects of the patients. 
In a general hospital there was one steward, one nurse, and ward master, 
plus one nurse to tend patients. One laundress was provided to 20 and 
one cook to 30 patients. 

The uniform worn by the Medical Corps was similar to that of 
the line officers, except that the facing of the collar and cuffs was 
black, while that of the infantry was light blue, that of the artillery 
scarlet, and that of the cavalry buff. In front of the cap of the military 
surgeon were the gold letters “M.S.” (Military Surgeon), flanked by 
two olive branches. 

It was felt by some that because of the easy manner in which com- 
missions for medical officers were obtained, many were not qualified. 
However, commissioning boards were established which gave practical 
examinations to prospective medical officers as well as to those already 
in the service. The medical knowledge, moral habits, and physical 
qualifications of the candidates were examined. One such board was 
headed by Dr. Chaille, later Dean of Tulane University, who stated, 
“The incompetents were exceptions to the superior merit of the vast 
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Fig. 11—Of the soldiers who were wounded and reached hospitals, 70 per cent received 
wounds of the extremities. From experience gained earlier in the Crimean War, it was 
known that, in the pre-Lister days of the Civil War, one’s chances of recovering from a 
fracture of a long bone were greater if the limb were amputated. Dissatisfaction grew 
over what was considered by many surgeons as an unnecessary amputation of limbs. 
James Bolton, M.D., devised a form of extramedullary fixation which anticipated the 
present Roger-Anderson apparatus, and Professor Nathan R. Smith of Baltimore de- 
vised a conservative form of therapy consisting of an anterior wire splint (shown 
above) which was suspended from an overhead frame. 


CONFEDERATE STATES 
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Fig. 12—Because of the dearth of textbooks upon medicine in the Confederacy, Sur- 
geon-General Moore published the “Confederate States Medical and Surgical Journal.” 
This excellent journal was issued monthly for fourteen numbers, until March of 1865. 
Only two libraries in this country possess all fourteen issues of this journal. 
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majority of the members of the Confederate staff.”’* It was felt generally 
that the students of the South who had graduated from medical college 
prior to the onset of the war were better trained than those who were 
graduated in subsequent years. Dr. Samuel H. Stout, Medical Director 
of the Department of the Army of Tennessee, said, “When I attended 
lectures in Philadelphia more than half a century ago, the number of 
students in the two schools there [University of Pennsylvania and Jef- 
ferson] was a little more than 1000. More than half of them were from 
the Southern states.” 

Rations and Field Sanitation. The supply of food and water for the 
troops was established by the Confederate command and promulgated 
in Chisolm’s Manual of Military Surgery*. Methods of clearing 
turbid water in the field and of making it potable were suggested. 
Stagnant or ditch water was to be boiled with a lump of charcoal. A 
piece of alum was thrown into turbid water to settle it and remove 
the deposit. It was suggested that water for large units be filtered 
through a barrel filled with straw, 

One ration consisted of three-quarters of a pound of pork or bacon, 
one and a quarter pounds of fresh or salt beef, 18 ounces of bread 
or flour, 12 ounces of biscuit, and one and a quarter pounds of corn 
meal. As a result of discoveries made during the Crimean War, it was 
suggested that, in the temporary absence of fresh vegetables, lime juice 
or citric acid be used to prevent scurvy. 

Sanitation. Unhappily, many regimental camps were accumulations 
of filth of every description, the odor of which could be detected from 
great distances. A strong appeal was made to the men for the use of 
unit latrines. It was suggested that latrines be placed at least 100 yards 
from the tents and on the down-wind side. It was suggested also that 
the privies be established over water. This was before the advent of 
bacteriology, and, hence, pollution of the water supply by sewage 
went unrecognized and was partially responsible for the dreadful mor- 
bidity and mortality from diarrheic and dysenteric diseases. Regulations 
dictated that latrines were to be prepared immediately upon the estab- 
lishment of camp, and the men were compelled to use them under pen- 
alty. Penalties were rarely imposed, however, and the inconvenience 
of travelling to a distant latrine was avoided with relative ease by using 


the camp site. 
Field Pack. The best check list for the field pack was that of Stone- 
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Fig. 13—To supply surgical instruments, needed so desperately, the South maintained pur- 
chasing agents in Nassau and in London. Instrument sets like the above were the work of 
English manufacturers, and were run through the blockade. Ironically, the North proved to be 
a good source of supply for medical material as, in the early part of the war, the superior 
cavalry of the South obtained large caches of equipment and drugs from raids on Northern 
wagon trains—(From The Authors’ Collection). 


wall Jackson, whose men covered such amazing distances on forced 
marches. Jackson insisted that full field equipment consist of two flannel 
shirts; two pair of woolen socks, flannel drawers, and shoes; one pair 
of gaiters; a small case of needles and buttons for mending clothes; a 
shoe brush with blacking; a comb and hair brush; a tooth brush; one 
piece of soap; a sponge for washing the body and a towel for drying 
it, two pocket handkerchiefs; an overcoat; a heavy blanket; and two 
yards of India rubber cloth to protect the soldier from inclement 
weather, Jackson stated, “When a person has not more than one 
change of raiment, the strong impression of necessity obliges him to pre- 


pare for the return of want. When there is a superfluity, the necessity 
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does not present itself so forcibly, and, hence, the dirty clothes are 
crammed into the knapsack, where they accumulate in quantity, not 
obliging the individual to recollect that they are not for use unless they 
are washed.”* Jackson made no mention of shaving equipment, for he 
felt that, “Every soldier in the field should allow his beard to grow... . 
[as] it protects his throat and often prevents lung diseases [and] catar- 
rhal afflictions . . . a heavy mustache is known to protect the wearer 
to a certain extent from malarial influences, acting as a sieve to the 
lungs.” 

Anesthesia: The Care of Wounds. Ether, nitrous oxide and chloro- 
form had all been discovered and used extensively prior to the War Be- 
tween the States. Chloroform had been used 25,000 times previously in 
the Crimean War with no unfavorable results, and was the anesthetic 
agent of choice in the War Between the States. Dr. Hunter McGuire, 
Medical Director of Jackson’s Corps, collected 15,000 cases of chloro- 
form anesthesia during the war without a single death’. Although the 
blockade of the Southern states was most effective, chloroform, quinine, 
and morphine were never completely lacking in the Confederacy dur- 
ing the war. 

Preoperatively, the patient was given a light, nutritious meal in the 
hope that the stomach would then be empty and the patient strong. 
Brandy was the premedication of choice. The patient was placed in 
the supine position, and chloroform was poured upon a cloth cone. The 
anesthetist and the assistant were completely silent during the induction. 
Corneal reflexes were tested to determine complete anesthesia of the 
patient. The pulse, respirations, and color of the patient were scrutinized 
closely. If the airway became obstructed, the tongue was seized (by 
a hook, tenaculum, forceps or fingers) and was brought forward’. 

Asepsis. Antisepsis and asepsis were not understood at the time of 
the War Between the States, as the discoveries of Lister came, ironical- 
ly, in 1865, as the war ended. Instruments were always unsterile, and 
wounds were cleaned with an unclean sponge which was used indis- 
criminately in all cases. So common was the appearance of suppuration 
or “laudable pus” upon the fourth day that its appearance was thought 
wrongly to herald the progress of a wound which was healing normal- 
ly, always by secondary intention. 

Minie Balls, A large portion of the injuries of battle were brutal 
wounds caused by the Minie ball, a conical rifle bullet named for its 
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inventor, Captain C. E. Minie of France*. The low velocity of the 
Minie ball accounted for its destructive qualities, which produced most 


injurious wounds, With low velocity, the conical ball would turn in 
its course, causing a bursting type of wound of exit. These wounds 
were much more severe than those caused by bullets of higher velocity 
which passed completely through the soft parts and bones without turn- 
ing broadside. 

Treatment of the ordinary wound of battle consisted of shaving the 
part, sponging it with warm water, probing the wound, and removing 
foreign bodies, which, it was hoped, would include the missile. The 
wounds were dressed with lint, the scrapings from cotton, Wet dress- 
ings were applied often, using cotton dipped in cold water. These were 
used routinely in large wounds, amputations, resections, and extensive 
lacerations. The wet dressings were used in three different ways: by 
direct application, by application which was sealed so as to prevent the 
evaporation and to exclude air, and by cold water which was dripped 
onto the wound". Flaxseed or bread poultices were employed often. 
Raw cotton, baked or charred in the oven, was used also for dressings 
and hence was rendered relatively aseptic by this method of treatment. 
Cotton, flax thread, silk, and horsehair were used as ligatures. The horse- 
hair was boiled to make it more pliable and soft, and thus, accidentally, 
was rendered sterile. 

The Treatment of Hemorrhage. Hemorrhage was a major problem 
of the wounded of the War Between the States. “Three-fourths of 
those who died in battle perish from hemorrhage.” * It was stated, “No 
class of operations demands a more accurate knowledge of anatomy than 
those upon the arteries: no class in which perfect equanimity is so im- 
portant to the surgeon: and no class, the attendance of which are more 


calculated to alarm, disconcert and confuse.” ° Hemorrhage itself was 
divided into primary and secondary hemorrhage. 

Secondary hemorrhage was subdivided into several types: “retarded 
hemorrhage” (eight to ten hours following injury—it was stated that 
following the engagements around Richmond, in the Peninsular cam- 
paign, a very large number of the wounds began to bleed freely after 
the patient arrived at the hospital); “tmtermediate hemorrhage” (three 
to five days following injury without any antecedent hemorrhage), 
and “consecutive hemorrhage” (eight to fifteen days following surgery 
when the separation of slough opened a vessel injured previously or 
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softened by the process of necrosis). 

The treatment of hemorrhage was divided into provisional means 
and operative means. Provisional or conservative means consisted of 
pressure, elevation, and application of sedation, cold, and local styptics. 
Pressure was exerted either by hand or by the application of a tourni- 
quet over the course of the main artery proximal to the injury, with 
the object of flattening the vessel and of obliterating its lumen. Styptics 
of persulphate and perchloride of iron (Monsel’s solution) were used. 
No operative intervention was performed unless the vessel had bled, as 
injury per se, without external bleeding, was not an indication for oper- 
ation. Secondary operation was performed only at the site of injury, 
when both ends of the severed vessel were ligated. 

The Care of Wounds of the Extremities, Seventy per cent of those 
who lived to reach a hospital had wounds of the extremities. From ex- 
perience in the Crimean War, it was well known to all Confederate 
surgeons that a gunshot wound into any joint or a gunshot fracture of 
the femur was nearly always fatal if mot operated upon. Statistics from 
the Crimean campaign showed that only 19 of 194 patients (10 per 
cent) with compound fractures of the femur recovered if the limb 
were left untreated. However, when amputation was resorted to, 12 pet 
cent recovered from fractures of the proximal third of the femur, 40 
per cent recovered from fractures of the middle third, and 43 per cent 
recovered from fractures of the distal third. Consequently, early in the 
war, the rule was established of amputating the extremity if it were in- 
jured seriously, for it was thought that primary operation gave the 
best chance for recovery. Because of this surgical premise, thousands 
of limbs were sacrificed that could have been saved at the present time. 
In fractures of the upper third of the femur, the dangers attending 
amputation were so great that it was questionable whether amputation 
was indicated. In gunshot wounds of the upper extremity, as much of 
the hand as possible was preserved if amputation were resorted to®. It 


was suggested by J. S. Wilson" that resection of the proximal segment 
of the humerus be performed following fracture, thus allowing the 
muscles of the upper arm to function in an unimpaired manner, al- 
though reducing the arm to a mere flail. 

“In standard methods of amputation, the integument is divided by 


circular, elliptical, or hemi-elliptical incisions: or by a combination of 
the first and last forms.” * If the amputation were performed using only 
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the knife, it was spoken of as having been performed “in contiguity”. 
If section demanded the use of the saw or bone-biting forceps, it was 
said to have been performed “in continuity”. 


James Bolton wrote during the War Between the States of the un- 
necessary loss of extremities, stating that amputation was only an ex- 
change of death by exhaustion for death by shock. “If the limb be 
saved, it will almost certainly be shortened, and frequently misshapen; 
and this may happen to such an extent that the limb may be an incum- 
brance.” As a result of his dilemma, Bolton’* devised an ingenious form 
of extramedullary fixation in 1864. Through two stab wounds in the 
soft tissues, holes were drilled in the cortex of the long bone. Rods were 
screwed into these holes. A longitudinal rod was then passed at right 
angles through the two upright rods outside the integument, parallel 
to the shaft of the bone. This method was the antecedent of the pres- 
ent-day Roger-Anderson apparatus. 

An ingenious method of splinting was devised by Professor Nathan 
R. Smith, of Baltimore’, consisting of bandaging the limb to an anterior 
wire splint and suspending the extremity from an overhead frame. The 
splint was made of wire and easily applied. 

Statistics upon amputations reported in 1864 in the Confederate 
States Medical and Surgical Journal stated that there was a mortality 
from 1814 operations for amputation, resection, and disarticulation of 
34 per cent. There was a mortality from primary amputation for frac- 
ture of the femur of 38 per cent, and a mortality of 73 per cent from 
secondary amputation. In amputation of the leg, there was an attendant 
mortality of 30 per cent for primary amputations and 49 per cent in 
secondary amputations. In amputations of the upper arm, there was a 
14 per cent mortality for primary amputations and 37 per cent for 
secondary amputations; primary amputation of the forearm carried with 
it a 12 per cent mortality and a secondary amputation a mortality of 22 
per cent. 

By 1864, there were nearly 10,000 amputees in the Confederate 
States Army. Although artificial limbs were being manufactured at that 
time for lower extremity amputees, the manufacturers could supply only 
one-tenth of the demand. Ideally, amputation stumps were left long 
enough to secure abundant leverage, were well covered with soft tis- 
sues, and were shaped like a truncated cone. The socket of the artificial 
limb was well padded and was fitted to the stump so that every portion 
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of its periphery was in contact except the tip of the stump. “Artificial 
limbs resemble those of the resecta except that the skeleton is without. 


‘Their structure generally is of wood, covered with leather, but some- 


times of a heavy wire cloth. Strong and well-secured joints at points 


corresponding with those in the host’s limb, move with ease and exact- 
ness through the medium of cords, levers and springs of metal or gutta- 
percha, the whole being, in symmetry and function, a faithful repre- 


sentation of the natural leg, with the exception that the artificial leg, 
714 


being but the work of man, is a more simple apparatus.’ 
The Care of Abdominal and Chest Wounds, Approximately 20 per 
cent of the wounds incurred were of the torso. Abdominal wounds 


which perforated a hollow viscus were almost uniformly fatal. Although 


the pathologic physiology of sucking wounds of the chest was imper- 
fectly understood, Assistant Surgeon Howard, of the United States 
Army, publishing in the New York Medical Times, suggested that 
gunshot wounds of the chest be treated by sealing hermetically the 
wounds of entrance and exit, thus preventing the additional entry of 


15, 16 


air into the pleural cavity which would collapse the lung 

The Care of Wounds of the Head and Neck. Ten per cent of the 
wounds of battle were of the head and neck. It was known during the 
time of the War Between the States that the great vascularity of the 
structures of the face promoted healing, and that bony fragments at- 
tached by periosteum would survive. Hence, debridement of bony 


spicules in the face was reduced to a minimum. It was known, also, that 
because of the vascularity of the face, serious hemorrhage might ac- 


company all injuries in that area. 

Fractures of the mandible were treated early in the war with a 
pasteboard splint designed by S. H. Stout, Medical Director of the 
Army of Tennessee. The problem of oral secretions was troublesome, 


although positioning of the patient was recognized to be important. It 
was felt that swabbing the mouth frequently was an advantageous pro- 


cedure. 

° Stout, who was in charge of hospitals in Tennessee, utilized the 
services of Dr. J. B. Bean, a Chattanooga contract dentist who ad- 
vocated splinting by intermaxillary wiring. Dr. Bean suffered from 

» “chronic rheumatism” and hence was not upon active duty. Both Stout 
and Dr. Westmoreland, professor of surgery at the medical college in 

Atlanta, availed themselves of Dr. Bean’s skill in the treatment of gun- 
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shot fractures of the mandible. It was never possible for Dr. Stout to 
place a dentist in every hospital, however, a number of civilian con- 
tract dentists were employed, as Dr. Bean had been, and funds were 
made available for them to work upon the problem of jaw fractures. 
Dr. Stout stated, “The result of their |Dr. Westmoreland’s and Dr. 
Bean’s| joint labors was so satisfactory, so perfect in its adaptation to 
the treatment of gunshot fractures of the lower jaw, that it had never 
before been equalled in the securing of comfortable articulation of 
the subject of the fracture while under treatment. . . . While inspecting 
the hospital, Dr. Westmoreland introduced me into what he called his 
‘broken jaw ward,’ where I was greeted with great hilarity by the 
patients, who were able to converse freely and distinctly with me.” 

It was recognized that wounds of the face were often more dis- 
tressing than dangerous, because of the deformity that they caused. 
The larynx and trachea were injured often and, although tracheotomy 
was resorted to in cases of diphtheria, it was not used in cases of trau- 
matic airway obstruction by the Confederate States Medical Corps. 

It was known that because of the rich vascular supply, injuries to 
this region were often followed by dangerous primary or secondary 


~ 


hemorrhage. For hemorrhage of an exsanguinating type, pressure and 
powerful iron styptics were advocated. It was stated, “We find, after 
every great battle, the neck perforated by balls in every direction, ac- 
companied by violent hemorrhage; yet, with the first fainting brought 
on from shock and loss of blood, we find a spontaneous cessation of 
bleeding, and the onward progress of the case becomes one of con- 
tinued convalescence to perfect cicatrization.”* McLeod reported on 
128 cases with from slight to severe injuries of the neck, with but four 
deaths*. 

Severe hemorrhage was treated by ligation of both ends of the 
severed bleeding vessel. Enlargement of the wound was accomplished 
parallel to the long axis of the neck to avoid injuring important nerves 
or blood vessels”. 

It was known that if one carotid artery were ligated, cerebral dis- 
turbance occurred in one-fifth of the cases and in half of these (one- 
tenth of cases) the outcome was fatal. When both carotids were ligated 
simultaneously, death always ensued. If the two carotids were ligated 
several days or weeks apart, there was no greater incidence of cerebral 
disturbance than when one carotid alone was tied. 
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Hospitals in the Confederate States. Richmond became a vast col- 
lection of hospitals during the war just as did Washington and Alex- 
andria in the North. There were twenty-seven numbered hospitals in 
Richmond, and over fifteen named hospitals. 

Many of the casualties were nursed in private homes by the ladies 
of the Confederacy. The total amount of care rendered or the number 
of cases treated will never be known. Not only were the wounds of 
the Confederate soldiers cared for, but their wants in clothing and food 
were satisfied as well. “A soldier taken into a private home often went 
forth after his convalescence wearing a beautifully patched uniform 
and underwear made from the linen of the women, who sacrificed 
their own clothes and comfort for the benefit of the men at the 
front.” * Numerous female philanthropists aided the Southern hospital 
cause. In Nashville, Mrs. Felician Grundy Porter worked unceasingly 
to establish hospitals for the wounded. As president of the Women’s 
Relief Society of the Confederate States, she arranged concerts and 
tableaux and so collected vast sums of money for the purpose of estab- 
lishing hospitals and buying artificial limbs for Confederate amputees’. 

Another heroic Confederate woman was Sally B. Tompkins, who 
expended most of her ample resources establishing and maintaining the 
Robertson Hospital in Richmond. This hospital was operated with a 
high degree of efficiency and established an enviable record, admitting 
1333 patients of whom only 73 died. Soon after the war began, an ex- 
ecutive order was issued which placed all private hospitals under Gov- 
ernment control. Because it was feared that such an order would cause 
the Robertson Hospital to lose its benefactor, President Davis com- 
missioned Miss Sally B. Tompkins a captain in the Confederate States 
Army. Sally Tompkins accepted this commission, but refused to place 
herself upon the payroll of the Confederate States. The commission 
given to Captain Tompkins was the only one granted to a woman by 
the Confederate States Army. 

The most famous Confederate hospital was the Chimboraza Hos- 


pital of Richmond, with 8400 beds. During its three years of opera- 


tion, it treated 76,000 patients, of whom 17,000 were battle casualties, 
with an over-all mortality of approximately 9 per cent. Shortly after the 
first battle of Bull Run, before the Peninsular Campaign, the Surgeon- 
General commissioned Dr. James Brown McCaw, of Richmond, to 
establish and direct this hospital. Still in his thirties, McCaw already 
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had been editor of the Virginia Medical and Surgical Journal for years, 
and was professor of chemistry and pharmacology at the Medical Col- 
lege of Virginia. McCaw organized his huge hospital into five divisions 
according to states. This hospital encompassed 150 buildings and 100 
Sibley tents (of the tepee type). McCaw showed his genius for admini- 
stration by buying several large tobacco warehouses in near proximity 
to the hospital, which he utilized for the manufacture of soap. The 
well-seasoned lumber used for tobacco boxes, obtained by this purchase, 
was utilized to build bedsteads, furnishings, and partitions. McCaw 
used the factory hands for manual labor. Further construction included 
large icehouses, a Russian bathhouse, a sewage disposal unit, and a 
bakery. Water wells were dug. A brewery was established with a 
capacity of 4oo kegs of beer to a brew. McCaw maintained large herds 
of cows and goats, and to procure fresh vegetables, several canal boats 
plied the James River Valley purchasing fresh vegetables for the 
patients. The total staff numbered 120, of whom 40 to 50 com- 
prised the medical staff. 


During this period of intense activity, McCaw found tithe to serve 


as editor of the “Confederate States Medical and Surgical Journal”, and 
within the fourteen numbers of the journal, six scientific reports ap- 
peared from the staff of his own Chimboraza Hospital. 

Benefits for Confederate Veterans Following the War Between the 
States. Following the war, most of the Confederate States recognized 
their obligation to assist the disabled and destitute war veterans, and 
the most generous states, which led in veterans’ services, were Louisiana, 
Georgia, Florida, and Virginia, Considerable sums of money were ap- 
propriated to furnish artificial limbs to indigent amputees. In 1866, the 
state of Georgia appropriated $30,000 for this purpose, and $20,000 was 
appropriated by the Florida legislature in 1886. A pay scale for dis- 
ability considered generous at that time (the state of Florida) consisted 
of annual payments of $150 for loss of sight or of both hands or feet, 
$30 for loss of one eye or loss of hearing. Artificial legs costing about 
$80 were purchased for amputecs, and $25 was provided for repair of 
a prosthetic extremity. 

This, then, is a short chronicle of a small valiant corps that labored, 
though unprepared and undersupplied, to aid 3,000,000 sick and 
wounded in the last of the romantic wars in which the individual was 
yet a major factor, Individual performances ranked high, and the figures 
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of mortality and morbidity compared favorably with those of the ad- 
versary. In lieu of official documents, however, the final history of the 
Medical Corps of the Confederate States Army must wait to be written 
when personal documents are released by families to the great libraries. 
Then more able scholars than we will make their appraisals. 
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Volume 3 in this series will be published by the National Library of Medicine 
in June 1958 and will be available from the Superintendent of Documents, U. S. 
Government Printing Office, Washington 25, D. C., at a price presently estimated 
at $1.25. 
This volume is arranged by subject with a separate author index and will list 
approximately 2900 references to review articles in clinical and experimental medi- 
cine and allied fields which have appeared, largely in 1957, in all of the current 
journals received by the National Library of Medicine. 
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COMMITTEE ON PUBLIC HEALTH 


HUMAN BLOOD IN NEW 


City* 


Report or a Stupy oF Its ProcuREMENT, DistrRiBUTION 


AND UriLizaTtiont 


Summary of Findings and Recommendations 


ig eewek disorganization and disorder’’ characterize the overall picture of the 
activities by which New Yorkers are provided with blood and its derivatives 
to be used in the treatment of disease and injury, according to the report of a sur- 
vey of 158 agencies that engage in some or all phases of providing blood. 

Taking as its main thesis the position that the provision of blood is a com- 
munity concern, the report asserts that the individual agencies performing this 
service “are not gauging their thinking on a community scale or visualizing their 
role in the larger situation; nor are they working together with mutual trust.’’ Fur- 
thermore, their practices as revealed by the survey “betray a mutual disregard, lack 
of confidence and even competition’, the report continues. 

The survey was carried out by the Committee on Public Health of The New 
York Academy of Medicine at the request of representatives of the blood-handling 
agencies themselves. According to the report, the agencies had become increasingly 
aware of growing problems, and in order to bring about improvement, factual data 
on the whole situation were needed. 

Throughout the report the principal recurring theme is existing variation—in 
policies, practices and technical procedures. Repeatedly, the tabulated data show 
that the blood agencies are operating with no suggestion of uniformity. In the face 
of this condition, the report presents sixty detailed recommendations centered 
around a proposed coordinating agency, which would establish cooperative and ad- 
visory relationships with all the operating blood banks in the city. 

“If the blood agencies agree to work together toward a common goal, the 
good of the whole community, and if they join together in establishing a system 
with adoption of the same practices and standards of operation, they will create a 
climate of cooperation, mutual respect, and trust. By orienting their individual 
interests toward the larger objective, they will conduct their operations with com- 
munity-mindedness’’, the Committee’s report declares. 

To achieve the objective of a service dedicated to the public welfare the Com- 
mittee recommends first, that all the blood-handling agencies in New York City 
formally organize, on a permanent basis, 2 community body concerned with blood. 


* Published by The New York Academy of Medicine, April 21, 1958. 


+ The Study was conducted by a Subcommittee of the Committee on Public Health of The New e 
York Academy of Medicine. The membership of this Subcommittee included: Dr. Milton J. 

Goodfriend, Chairman; Drs. Henry Aranow, Jr., Alvan L. Barach, Linn J. Boyd. L. Whuittington 

Gorham, Harry Most and Howard A. Patterson, members. Dr. Harry D. Kruse, Executive Secre- 

tary of the Committee on Public Health of The New York Academy of Medicine, served as 

General Director. 
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The aims outlined for the central agency include: planning on a community level, 
improvement in standards of operation, standardization of procedures and tech- 
nical methods, encouragement of research, and improvement of relations with the 
public. 

From the recommendation of a central agency flow all the remaining recom- 
mendations, which set forth in specific details the duties of every participant in the 
proposed community organization. 

The central agency would have administrative, advisory and planning func- 
tions related to all phases of blood-handling. Its first recommended action would 
be to set up a community blood center, which would carry out the administrative 
duties, assist the member organizations, and meet supplementally the community's 
needs for blood. 

Among the specific tasks which such a center would undertake would be: 


Ascertain the community's need for blood and the potential supply. 
Maintain an inventory of all blood in the city, and central records of its 
use. 

Promote and assist in the recruitment of donors for all agencies. 

Handle emergencies and inter-agency transactions, such as providing rare 
types of blood and distributing temporary over-supply, transferring blood 
from one agency to another if needed. 

Establish a bureau for complaints. 

Foster and engage in research. 


The Committee came to the conclusion that New York City depended too 


much on paid donors, in view of the fact that 42 per cent of all blood was obtained 
from this source, whereas elsewhere in the United States as a whole, the percentage 
was only 2 per cent from paid donors. The report states: “It is clear that if the 
use of professional donors is diminished, the public will have to play a larger part 
in providing blood. . . . The public must be made to realize that the provision of 
blood at regular intervals, not just in emergencies, is a responsibility and a civic 
duty if the city is to maintain a supply of this life-saving product.” 

Among the glaring deficiencies revealed by the survey is the inadequate keep- 
ing of records, and the wide variation in such systems as are maintained, the 
report states. To bring about improvement in records, without which the proposed 
blood center could not carry out its function of coordination and community plan- 
ning, the survey committee makes explicit recommendations for standardized records 
and names the development of an efficient system as one of the Center's principal 
responsibilities. 

The Committee makes strong recommendations on two aspects of the blood 
situation that are said to have caused mystification and irritation to the public. 

One of these is the variety of replacement ratios. Requirements for replace- 
ment of blood used for the sick or injured run from a pint-for-pint arrangement 
or two or three pints for one pint, the data show. The report urges that standard 
ratios be set for replacements of blood by friends and relatives of patients, and 
similarly, that standard exchange and credit systems be established. 

The second problem arises from charges for blood, which are equally incon- 
sistent from one institution to another. “The survey has shown an altogether aston- 
ishing variability in schedules of charges in different institutions”, the report states. 
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Total charges for the first transfusion ranged from $14 to $51 in voluntary hos- 
pitals and from $25 to $60 in proprietary hospitals. 

The Committee has several suggestions for improvement in the matter of 
charges. In its opinion, blood should not be sold for profit. “This means,” the 
report explains, ‘that a hospital’s transactions in blood should not be profit-making; 
the blood delivered to the patient should be priced accordingly. Thus, any profit 
resulting from the handling of blood should indicate an opportunity for lowering 
the price of transfusions, not for diverting the profit to another department of the 
hospital which is not breaking even, or for assigning the extra income to general 
funds.” 

Recognizing that voluntary and proprietary hospitals have different overhead 
expenses, the Committee urges that each group analyze its costs and attempt to set 
fixed prices to be charged to patients. The prices in the two types of hospitals 
would probably not be the same, but the Committee recommends that there be “‘a 
ceiling on the price of provision of blood throughout the city in each type of 
institution”, and emphasizes that any difference in the price ceiling should be 
well-founded and fair. 

The Committee also makes a strong plea for the abandonment of a deeply 
intrenched practice —charges for blood varied according to the type of accommoda- 
tion in the hospital; that is, ward, semiprivate and private. “The Committee be- 
lieves that this practice violates the very principle of providing blood without 
profit’, the report declares. 

The Committee's recommendations on charges and billing were as follows: 
“Develop a standard system of charges for blood and the services inci- 
dent to transfusion and set a maximum charge. 

“Formulate a uniform system of billing patients to supplant the present 
confusing multiple systems.” 


The recomzaendations spell out in detail the points in which the Committee 


believes the collecting and distributing agencies can improve their own operations 
and thus contribute to the community's welfare. They emphasize recruitment of 
donors, record-keeping, uniform processing of blood, investigation of transfusion 
reactions, and study of the economics of production so as to arrive at uniform 
charges for processed blood. 


Hospitals, as the chief users of blood and blood derivatives, are urged to 
adapt their policies, practices, techniques and record-keeping systems to those de- 
vised and recommended by the proposed central agency. Specific recommendations 
concern problems which are peculiar to the hospitals, including facilities for stor- 
age and transportation, pretransfusion examination of patients, uniform and stand- 
ard cross-matching tests for the blood; records of transfusion reactions and study 
of such reactions by the clinical pathologist of the hospital and by the community 
blood center; the provision of adequate technical staff on nights, week-ends and 
holidays, and the wastage of blood. These recommendations are in addition to 
those on charges and billing, which affect the hospitals most deeply. 

The formal request for the survey was presented in March 1956 to the Aca- 
demy of Medicine by an ad hoc committee representing twelve interested organi- 
zations, with Dr. August H. Groeschel, Associate Director of The New York 
Hospital, as chairman. The director of the survey was Dr. H. D. Kruse, Executive 
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Secretary of the Academy's Committee on Public Health. The work was guided by 
a subcommittee under the chairmanship of Dr. Milton J. Goodfriend. 

The major objectives of the study as stated in the report were: “1) to obtain 
factual data concerning the policies, practices, procedures, volume handled, facili- 
ties, equipment, replacement ratios, charges, and other information related to pro- 
curing, processing, preserving, using, and exchanging or selling whole human blood 
and blood derivatives in New York City; 2) to identify the problems that must be 
solved in order to establish better practices and to obtain improved results in deal- 
ing with whole human blood and blood derivatives; and 3) to recommend the 
action that should be taken to place blood-handiing activities in New York City 
on a sound basis in terms of community needs.” 

The study consumed eleven months, during which information was collected 
from the 158 blood-handling organizations by means of questionnaires and in more 
than half the instances, by actual visits. Of all the establishments engaged in blood 
activities in New York City, only two, under the same ownership, did not 
participate. 

The problems that enter into blood-handling in New York City, as identified 
by this exhaustive study, were the following: lack of community interest, the per- 
ishable nature of blood, differences in policy, public misunderstanding, lack of a 
coordinating agency, uncoordinated planning, incomplete and nonuniform records, 
lack of standardized processing methods, personnel shortage, and limited facilities. 


DATA ON INTERNATIONAL CONGRESSES 
REQUESTED BY LIBRARY 


— ELLOWS are reminded that the Library is eager to ac- 


quire the publications of all international congresses, 


their programs, bulletins, proceedings, reports. Since these 
are often hard to find, it would help a great deal if Fellows 
attending such congresses would turn over to the Library 
any such papers as they themselves do not wish to keep. 


Such thoughtfulness would be deeply appreciated. 
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ABSTRACTS OF PAPERS AND DISCUSSION 


Presented at the Meeting of May 23, 1957, 


at The New York Academy of Medicine 


An Investigation of the Relation between Immediate and Delayed 


Hypersensitivity as Illustrated by Local Lesions in Rabbits 


G. 


Department of Pathology, 


Study of the types of cells specifically 


involved in hypersensitivity reactions can 
give some insight into the mechanism of their 
causation and development, and throw light 


the 


“sensitized” cell in delayed sensitivity, and 


upon two problems: first, what is 
secondly, is there any direct continuity be- 
tween the cell that takes up antigen, the cell 


that becomes “sensitized”, and the cell that 
produces and secretes antibody? 

It is first necessary to consider the “archi- 
tecture” of the various sorts of hypersensi- 
tivity lesions and the changes in such le- 
sions with time. In a study of various sorts 
of lesions produced by intradermal injec- 
tions in rabbits, Gell and Hinde’ attempted 
to certain 


could 


isolate which 
be 


These were: 1) the vasculo-necrotic pattern, 


reaction-patterns 
recognized in complex lesions. 
best recognizable in the passive Arthus re- 
at 
tially of thrombosis of the small venules 
with platelets and white cells, leading to 


with 


action 24 hours, which consists essen- 


acute necrosis and massive invasion 
polymorphonuclear leukocytes; 2) the “peri- 
vascular-island” pattern, best seen in a mild 
24 


sisting in such sites for days or weeks, con- 


tuberculin reaction at hours, but per- 


sisting of the “cuffing” of the small vessels 
with mononuclear cells, without any gross 


University 


H. Geri 


of Birmingham, England 


this 
picture is, however, identical with that seen 
in a mild Arthus reaction at three to four 


damage to the circulation or vessel; 


days, when the polymorphonuclear exudate 
has cleared; and 3) the “plasma-cell trans- 
formation” which occurs in Arthus reactions 
after five days and consists of the progres- 
sive transformation of the mononuclear cells 
to pyronin-positive cells and finally to typi- 
The then 
made to follow the development of Arthus- 


cal plasma cells. attempt was 


type sensitivity histologically. Intradermal 
injections of full antigen (human gamma 
globulin) were made thrice weekly in rab- 
bits and the lesions so produced examined 
macro- and microscopically. Microscopic ex- 
amination of lesions at 24 hours showed that 
the first cell to appear as sensitivity devel- 
oped was the mononuclear; by about the 
sixth injection, a pure perivascular island 
picture was produced indistinguishable from 
a “tuberculin” reaction. In subsequent lesions 
central 
with 


polymorphonuclear exudation, 
vascular damage, became more and 
more evident, until finally this predominated, 
leaving only a peripheral zone of mono- 
nuclear reaction; it became, in fact, a typi- 
cal active Arthus reaction. This suggested 
that the active Arthus reaction is a 
culo-necrotic” type of 


“vas- 


reaction imposed 
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upon a “perivascular island” pattern of 
tuberculin type. Passive reactions produced 
by transfer to normal animals of serum or 
of blood separately, showed that 
serum-sensitized animals tested intradermal- 


cells, 


ly with antigen showed an intense vasculo- 


necrotic phase, while the “mononuclear” 
phase (best seen in active reactions at the 
third day) was inconsiderable; while cell- 
sensitized recipients showed a rather weak 
primary reaction, but a mononuclear reac- 
tion at three days which was disproportion- 
ately intense. 

Experiments are being carried out in an 
attempt to identify the “sensitized” cell that 
enters the lesion, and to confirm the obser- 
that cell cell 
resembling a plasma cell, by the injection 
of carbon particles before and after the 


vation such a matures to a 


establishment of various sorts of lesions. In 
general, it has been found that in an ani- 
mal which has phagocytosed carbon and is 
then treated with antigen, a certain number 
of carbon-containing macrophages find their 
way into the lesion, presumably from spleen 
or bone marrow. If, however, carbon is in- 
jected into an animal as the lesion is ap- 
of the small 
venules become heavily loaded in their cyto- 


pearing, the endothelial cells 


plasm, and carbon-containing cells move out 
with the perivascular infiltrate in large num- 
bers. The possibility is suggested that this 
is actually the result of proliferation of 
vascular-endothelial cells, rather than of the 
perivascular adventitial histiocytes, as_ is 
usually believed, and that vascular endothel- 
ium be one specifically 
tissue. In the plasma-cell reaction in the 
late Arthus lesion, in carbon-injected ani- 


may “sensitized” 


mals, carbon may occasionally be found in 
mature pla:ma cells, suggesting that they 
have developed from macrophagic cells, but 
such experiments are still incomplete. As a 
working hypothesis, it is suggested that the 
cell that takes up antigen in small amounts 
may become “sensitized” and capable of 
taking part in a “delayed” reaction (though 
such a reactivity in Arthus-sensitized ani- 
mals is usually suppressed by the vasculo- 
necrotic phase): this “sensitized” cell when 
in the tissues and in the presence of re- 
tained antigen may then mature to an anti- 


body-producing plasma cell. 
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DISCUSSION 


MERRILL W. CHASE: We have heard 
tonight the net result of a broad area of 
research in which Hinde and our 
speaker have been engaged for so long, one 


Isobel 


in which the cellular reactions occurring 
within test sites on rabbits have been care- 
fully quantitated by study of section after 
section; it represents a necessary pattern 
of work to which so few people are willing 
to devote the required amount of time and 
carefulness. From a fairly complex series 
of changes within the tissues, there have 
been sorted out certain patterns that are 
associated with Arthus-type reactions and 
with tuberculin-type reactions respectively ; 
one pattern or the other can be discerned in 
rabbit lesions, and sometimes the participa- 
tion of both simultaneously. 

It seems to this discussor, whose work 
with drug allergy in guinea pigs has led 
him to differentiate more sharply between 
the two types of reactions (immediate and 
delayed) than Dr. Gell does, that the rab- 
bit may not be an advantageous species for 
studying and between the 
varieties of tissue response. In this species, 
reactivity after the 
sensitization is not especially high, old tu- 
berculin in dilution of 1:5 to 1:100 being 
frequently required, whereas the Arthus- 
reactivity of the rabbit and its related 
concentration of circulating antibody are 
generally more pronounced than in other 
species. In consequence, a “ratio” of de- 
layed to immediate hypersensitivities (ex- 
pressive of the rabbit’s capacity to exhibit 
the two effects) could be represented as a 
fraction having a small numerator and a 
large denominator. The reverse of this may 
describe the ratio of delayed to immediate 


differentiating 


towards tuberculin 


hypersensitivities in the guinea pig, possibly 
even best with respect to sensitization with 
drugs: the delayed component is high, anti- 


body production is low. Our points of 
view, therefore, may be conditioned by the 
evidence that has been available to us. From 
my own experience, which is based on ex- 
perimental manipulation and not on _his- 
tologic observation, I conclude that the 
delayed-type of drug allergy in the guinea 
pig is distinctive and differentiable from re- 
actions of the “immediate” type, that is, 
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reactions referable to the classical types of 
circulating antibody. 
For example, in certain specific test sites 


made on guinea pigs that have been appro- 


priately sensitized, one can distinguish the 
co-participation of Arthus-type and delayed- 
type responses at the same site; further, by 
specific desensitization one can suppress or 
to 
the 
reactivity essentially unimpaired. 


abolish the capacity give Arthus-type 


reactions and leave delayed-type of 

The studies which Dr. Gell presents are, 
therefore, paralleled in certain guinea pigs 
sensitized appropriately with selected chemi- 
that d 


pattern occurring alone or both appearing 


cal allergens, in we can fir either 
together with some degree of linkage be- 
tween the two. 

One particular result that we have seen 
in the guinea pig merits specific reference, 
it but it 
may be explained on the basis of Dr. Gell’s 
to 


his findings of vascular cuffing following a 


not because contradicts because 


observations with rabbits, with respect 
local test. When a guinea pig has been ren- 
dered hypersensitive to tuberculin, and a 
test 
been made on the belly wall by means of 
the PPD, the 
mal exhibits the typical, delayed-type of 
to the 
slowly reverts and approximates its normal 


tuberculin of moderate intensity has 


tuberculin preparation ani- 


reaction tuberculin and site then 
state. (The intensity of the test has been 
arranged so as to avoid local sloughing, but 
the shift 
brawny edema at 24 hours to induration at 
48 hours that 


recognize this reaction as being a typical 


to exhibit characteristic from 


characteristics lead us to 
tuberculin reaction.) After recovery of the 
of 


PPD are injected subcutaneously at a_re- 


site, say three weeks later, 25 gamma 


mote site. There ensues around these former 


test sites, commencing within seme hours 
and reaching a maximum within 24 hours, 
that the 
tence of a local immunologic alteration at 
This fit 
Dr. Gell’s statement that monocytes persist 


a specific reaction reveals exis- 


these sites. would very well with 


for some time in a perivascular location 
at the site of tuberculin reactions conducted 
in the rabbit. Yet the new reaction is prob- 
ably an anti-protein reaction, and not a de- 
If statement 


layed type of reaction. my 


as to the sequence and interpretation of 
events is correct, the animal that has been 
caused to undergo a reaction of delayed 
type acquires at a test site not only what 
Inderbitzen® * has reported—an_ increased 
amount of histamine, detectable for several 
days and attributed to the ingress of cells— 
but also an immunologic activation, likewise 
probably owing to the localization of wan- 
dering cells, which appear to become en- 
When the 


supplied 


in formation. 


PPD 


later in moderately high concentration at a 


gaged antibody 


tuberculin preparation is 
remote point, it appears to reach the locally 
altered former test site and to induce there 
a reaction which is not a delayed type of 
reaction. My illustration should underline 
the complexity of the events as they occur 
in vivo. Decipherment of the component 
parts will not be an easy task. 

I should like te point out still another 
situation which emphasizes some of the diffi- 
culties in interpreting, classifying, and under- 
standing types of reactions. Dr. Janet Me- 
Carter, working at the University of Wis- 
consin, studied tuberculin tests in students. 
When it fell to lot the 


preparation of avian tuberculin that had 


her to use first 
been made with use of only minimal heating, 
followed by mild concentration on the ultra- 
filter, it was found that students who were 
negative in her initial test series responded 
transiently to later re-testing. The new type 
of preparation actually was antigenic. On 
the average, the maximum reaction occurred 
at 24 hours; some of the reactions persisted 
the 
been judged tuberculin-positive if observed 
only at that 


through second day and would have 
time. We are not required to 
accept the “positive” reactions, observed in 


of 


reaction, but we are obliged to recognize 


re-testing, as being a delayed type 
that the need to use minimal test strengths 
of tuberculin (in order to avoid focal and 
systemic reactions in highly sensitive indi- 
viduals) and the bother of making step-wise 
tests on a patient often cause us to stop 
short of any critical appraisal of the types 
of skin reaction that we encounter in human 
skin-testing. When a reaction persists for 
a sufficient length of time for us to recog- 
nize it as positive we are likely to interpret 
it as a delayed type of reaction. 
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Dr. Gell has attempted to sort out the 
types of reactions on a_histologic-biologic 
basis. Attempts of this sort must be pursued 
eventually with species other than the rabbit 
before all the necessary data come to hand. 
We are indebted to, and must congratulate 
Dr. Gell on the foresight that led to the 
work summarized here tonight. 


A. R. MILLER, Seattle, Washington: If 
I understood correctly, Dr. Chase stated 
that monocytes become antibody-producing 
cells. 


MERRILIL W. CHASE: No, I did not 
intend to describe it so baldly; the cellular 
events in the perivascular area are prob- 
ably complex indeed, 


A. R. MILLER: I am wondering if it 
has to be a monocyte, or the cell which 
surrounds the antigen has to be the cell that 
will entertain the antigen and also would 
have to be the cell that produces the anti- 
body. In other words, could it be a cell of a 
particular sort, such as the cell of the 8th 
nucleus of the pons that would take over the 
antigen-antibody reacting mechanism? I un- 
Dr. that the 
became the antibody-producing agent, that 
the antigen itself, the PPD, was not the 


derstood Chase to say cell 


antigen in this reaction, so it seems to me 
the only way we could desensitize an indi 
vidual would be in some way to extract the 
cells, make up an antigen of that, and de- 
sensitize to the cell itself. 


MERRILL W. CHASE: The production 
of antibody is related to both splenic and 
non-splenic sources, and, as has been shown 
by Oakley, Batty and Warrack in England** 
and by others in this country, one can have 
local concentrations of antibody in different 
tissues; hence we can assume a local con- 
centration of antibody in a node on one 
side of an animal and its practical absence 
contralaterally. The types of cells that are 
engaged in producing antibody are not pre 
cisely known, but it is generally regarded 
as a function of the pre-plasma cell. In my 


own opinion, the lymphocyte is at least part 
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of an alternate parallel pathway. The lym- 
phocyte does not necessarily play a complete 
role; possibly it provides some necessary 
material to other types of cells. This does 
not bear on anything that I have said, and 
I think it was Dr. Gell and not I who talked 
about plasma cells arising in such areas, in 
which there were concentrations of plasma 
cells and monocytes. 


A. R. MILLER: I would like to ask Dr. 


Gell the same question. 


PHILIP G. H. GELIL: I am not 


that I understand it; will you please repeat 


sure 
your question ? 


A. R. MILLER: take the 8th 
nucleus of the pons. Say we have a concen- 


Let us 


tration of plasma cells around the vessels 
in this nucleus. Could it be possible that 
the nuclear cells themselves would take over 
the antigen, and also by retaining antigen 
itself produce antibody? In other words, 
your plasma cells and lymphocytes are left 
out of the picture. 


PHILIP G. H. 


there is 


GELL: I do 


conclusive 


not think 


any evidence one way 


or the other at the moment; it is possible 
that a small amount of antibody or a small 
amount of gamma globulin may be capable 
of being produced in any cell in the body— 
it is certain only that the bulk of the anti- 
body is produced in cells of the lympho- 
reticular system. 
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Homotransplantation of Human Cell Lines 


(Abstract) 


Cuester M. SourHam 


Sloan-Kettering Institute 


The growth of established human cell lines 
after subcutaneous homotransplantation into 
healthy adult male volunteers and volunteers 
with advanced debilitating neoplastic dis- 
ease has been studied’, The subcutaneous 
nodules which appeared at the inoculation 
sites were biopsied at various intervals from 
one week to eight weeks after implantation. 
Histologic findings were illustrated by lan- 
tern slides. Data illustrating the following 
observations and conclusions were presented, 

Behavior of a given cell line on homo- 
transplantation appears to be independent 
of its site of cultivation. For example, HEp 
#3 cells grown in tissue culture, egg chorio- 
allantoic membrane, or  cortisone-treated 
rats, mice, or hamsters have shown no ap- 
parent differences attributable to source. 

Normal recipients have rejected implanted 
cells of all types. Regression is usually com- 
plete by three weeks, and some _ biopsies 
taken as early as seven days after implanta- 
tion show no evidence of propagation or 
persistence of the implanted cells. Rejection 
in normal recipients was characterized, 
grossly and microscopically, by an acute 
localized inflammatory reaction at the im- 
plant site. Polymorphonuclear leukocytes 
were prominent in this reaction, but mono- 
nuclear cells including plasma cells were 
also present in large numbers, and eosino- 
philes were prominent in some specimens. 

In the cancer patients rejection was de- 
layed or did not occur at all during the 
period of observation. Acute inflammatory 
changes were minimal and transient or did 
not occur at all. Growth of the implanted 
cell (all cell types) was demonstrated in 
20 of the 22 patients studied to date. 
Growth continued for two weeks or longer 
before there was regression in any of these 


for Cancer Research 


patients, and in three individuals there was 
still active growth of the implanted cells at 
six weeks or later. When regression did 
occur it was characterized by degenerative 
changes of the implanted cells and a 
mononuclear cell infiltration with little or 
no polymorphonuclear response. If there 
was no spontaneous regression the study 
was terminated by complete excision of the 
implant or by expiration of the patients 
due to their own advanced cancer. 

The several cell lines showed consistent 
differences in growth potential within both 
of the two categories of recipients (cancer 
patients and normals). Normal fibroblasts 
never gave any detectable evidence of propa- 
gation. Chang’s conjunctival cells (epithelial 
cells of normal origin but showing hyper- 
ploidy and other cytologic abnormalities) 
never grew in normal recipients and grew 
slowly in the cancer patients. Most of the 
neoplastic cell lines (HEp #1, HEp #2, 
HeLa, J-111, and HS #1) formed a group 
which appeared to have about equal growth 
capacity. In normal recipients these cells 
were found in almost all biopsies taken on 
day 7, although they usually showed con- 
siderable cellular degeneration and were 
enmeshed in acute inflammatory tissue. In 
the biopsies taken on day 14 they were 
still demonstrable in somewhat less than 
half of the recipients. In the cancer patients 
these cells produced nodules of healthy- 
appearing cells in almost all recipients in 
the -biopsies taken at two weeks or later 
after implantation, and in a few cases 
growth was progressive for three to eight 
weeks. The HEp #3 cell is in a group by 
itself. It was the most vigorous and aggres- 
sive of the cell types studied as judged by 
behavior in both groups of recipients. In 
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normal recipients all biopsies taken on day 7 
contained HEp #3 cells although there was 
also a vigorous inflammatory reaction. About 
two-thirds of the biopsies taken on day 14 
contained identifiable HEp #3 cells, al- 
though usually degenerative changes were 
prominent. normal recipient a 
nodule was still growing and contained can- 
cer cells 21 days after inoculation. In the 
vancer patients growth of HEp #3 cell 
implants recurred three times after excisional 
biopsies and grew progressively in these 
three patients for six weeks or longer (that 
is until the patient died of the primary 
disease). In one of these individuals there 
was metastasis from the inoculation site on 
the forearm to the axillary nodes. In the 
other two cancer patients who received HEp 
#3 cell one showed no re- 
currence after excisional biopsies on day 19 
and the other died of his primary disease 
seven days after implantation. 

In attempting to determine the cause of 
the difference in reaction between these two 
groups of recipients, an attempt is being 
made to investigate cellular and humoral 
defense known types. 
Time does not permit a detailed discussion 


In one 


inoculation, 


mechanisms of all 


and these studies are still incomplete, but it 
may be stated that there appears to be no 
inability of the cancer patients to produce 
an acute inflammatory response to other 
types of stimuli and no defect in their ability 
to produce circulating antibodies against 
viral antigens. An interesting observation 
in the cancer group is the frequent oc- 
currence of very low properdin levels. In 
the data accumulated to date there is a 
direct correlation between serum properdin 
levels and the observed regression of im- 
plants. However, there is neither evidence 
nor implication that this relationship is 
causal, and the possibility that there may 
be a relationship between properdin and 
transplant rejection has not yet been sub- 
jected to critical investigation. 

The growth of a repeat implant of the 
same cell type has been studied in normal 
recipients. The repeated implants formed 
smaller nodules and regressed more rapidly 
as judged by gross and microscopic exami- 
nation. This accelerated rejection of a sec- 
ond implant is presumably the result of an 
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induced immunity, It has not yet been pos- 
sible to study this phenomenon in patients 
with advanced cancer. 

All of these studies concern only homo- 
transplanted cells, There is no implication 
in our results or any of the statements con- 
cerning them that these observations have 
any carry-over to spontaneous cancer. 
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DISCUSSION 


HARRY S. N. GREENE, New Haven, 
Conn. I do not think that Dr. Southam need 
apologize for entering the domain of homo- 
transplantation. The present extreme con- 
fusion in the field is due largely to the fact 
that people who are neither pathologists nor 
transplanters have worked so intensively 
in it. 

As I understand it, the primary results 
of his experiments have been that cultured 
human cancer lines will not grow in normal 
individuals, but will grow in cancer pa- 
tients. The subject of homotransplantation 
has been intensively studied, using legiti- 
mate experimental animals; the findings, 
which are similar to those cited, have been 
published and are well recognized. The suc- 
cess of homotransplantation of any tissue 
depends on two factors: first, the status of 
the tissue used for transfer, and second, the 
status of the host used, and this is partic- 
ularly true in cancer. Cancer is, of course, 
not a sudden transformation of normal cells, 
but, on the contrary, represents the final 
stage in a developmental process, ‘Through- 
out this process the morphology of the cells 
may remain completely unchanged, but tl 
tumor undergoes profound biologic changes, 
and these are expressed in transplantable 
reactions. If one divides the development 
of cancer into its two main phases, first, the 
phase in which the tumor is not metastasiz- 
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able, and second, the phase in which it is 
metastasizable, one gets two radically dif- 
ferent sets of transplantation reactions. In 
the pre-metastasizable phase the tumor will 
grow when transplanted back elsewhere in 
the tumor-bearing individual, but it always 
fails to grow when transplanted to normal 
the 
is of the same species or of a different 


individuals, whether normal individual 
species. Let me repeat that: A tumor in a 
pre-metastasizable phase of development will 
grow when transplanted back elsewhere in 
a tumor-bearing individual. It always fails 
to grow when transplanted in a normal in- 
dividual. In other words, at this stage of 
development the tumor is dependent for its 
continued existence and growth on factors 
peculiar to the tumor-bearing animal. ‘These 
factors are not supplied by normal animals, 
and accordingly the tumor will not survive 
transplantation in normal animals. With con 
the 


attains a new property, the ability to met- 


tinued development neoplastic focus 
astasize, and coincidently, it attains inde- 
pendence of the factors concerned in_ its 
genesis and development. ‘Thus, a metastasiz- 
able tumor will grow not only on an 
autologous transfer, but it will also grow 
on transfer to normal, unrelated animals, 
even if the animals are of a different species. 
Let me emphasize this, using a particular 
tumor, a spontaneous breast cancer in one 
strain of my rabbits. It is a very constant 
the 


biologic changes being the same in all cases. 


tumor, sequence of morphologic and 
It begins as a cystic enlargement of the 
ducts and acini; over a period of time small 
foci of neoplasia occur in the dilated cysts 
and ducts. These always occur just as uni- 
and then become 


radicular papillomata, 


multiradicular, and have the complicated 
structure seen in the present slide. A high 
power of this slide shows all of the cellular 
changes generally thought to be characteris- 
tic of cancer, that is, a considerable increase 
in the number of mitoses, loss of polarity, 
and marked irregularity in nuclear size and 
But for a 


period of time the tumors remain confined 


staining qualities. considerable 


within normal boundaries, and do not in- 
vade. If one obtains a biopsy at this stage 
of development and transplants fragments 
in the anterior chamber of the eye of nor- 


mal rabbits, the transplants fail to take. 
This is a section of such a transplant three 
weeks after transplantation, — obviously 
dead. However, if fragments obtained from 
the same biopsy specimen are transferred 
to rabbits bearing spontaneous breast tumors 
the transplants survive and grow. In this 
stage of development the tumor is dependent 
for its existence on factors peculiar to the 
tumor-bearing host, and these factors are 
not supplied by the normal animal. With 
continued growth the primary tumor attains 
the ability to invade and metastasize, and 
if one transplants a fragment of tissue ob- 
tained at this stage one finds it will grow 
in normal animals. Not only does it grow 
in normal rabbits, but it grows in animals 
of any species, and the next slide shows the 
same tumor growing in the anterior cham- 
ber of the eye of a guinea pig. Thus when 
a tumor attains the metastasizable phase of 
development, it also attains independence 
of the factors it originally depended on, and 
will grow in their absence. This is not only 
true of tumors of rabbits, it is true of all 
cancers, whether in animals or man. 

This slide shows the situation in a spon- 
taneous carcinoma of a C,H mouse. A biopsy 
was performed on that tumor in March of 
one year. Fragments of the tumor grew on 
transfer to other C,H mice, but failed to 
grow in foreign mouse strains or in an alien 
species. The tumor was biopsied again a 
month later, and again fragments grew on 
autologous transfer, but not on homologous 
or heterologous transfer. When the animal 
killed at the end of another month, 
small metastases were found in the lung. 
Transfer of the primary tumor was _per- 
formed as in the previous experiments, but 


was 


this time it grew on heterologous and homo- 
logous transfer, as well as in animals of the 
strain of origin. Thus the transplantation 
reactions of a tumor are entirely different 
in different developmental phases, and it is 
absolutely essential in any transplantation 
experiment involving cancer to characterize 
the inoculum. This point concerns human, as 
well as tumors of other species. The signifi- 
cance of heterologous transplantation and 
homologous transplantation is exactly the 
same, and in working with human tumors 
it is not necessary to use man as an experi- 
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mental animal, Let me illustrate this point. 
This slide shows the results of heterologous 
transfer of a series of 123 different human 
cancers obtained from the operating room. 
The tumors were all cancers morphologi- 
cally. Most of them were carcinomas; there 
were a few sarcomas. Sixty-five grew in 
guinea pigs, and 58 failed to grow. In the 
group of tumors that were heterologously 
transplantable 64 of the patients are now 
dead; only one is alive, and this individual 
is moribund with metastases. Obviously these 
transfers were performed from patients in 
the terminal phase of the disease, and the 
subsequent rapidly fatal course of the pa- 
tients indicates that in all probability their 
tumors had reached the metastasizable phase 
at the time of operation. On the other hand, 
in the group of patients with non-hetero- 
logously transplantable tumors only 12 have 
and 46 still free of 
tumor. It would appear therefore that in 
group the 
metastasizability at the time of operation. 

My that 
ability of human cancer depends on two fac- 


died are alive and 


this tumors had not attained 


point then is the transplant 
tors: first, the status of the tumor tissue 


used, whether it is from a metastasizable 
cancer or a non-metastasizable tumor, and 
secondly, the status of the patient: whether 
normal or tumor-bearing. It would seem to 
me therefore imperative that in the work 
that has just been reported that the status 
of the tumor used be clarified. 

I should also like to raise the point as 
to the necessity of using human beings in 
such an experiment as this. In some back- 
woods of New 
from the sophisticated institutions of this 


district England, remote 
City, we still believe in the dignity of man. 
That belief may be an illusion, and prob- 
ably it is, but it is an illusion that surely 
should be preserved and fostered. 


MERRILL W. CHASE: It seems to me 
that what we have heard tonight, if I inter- 
preted it aright, is this: most of the materials 
with which Dr. Southam has been working 
have not been of the metastasizable sort, for 
they either were not effective as “takes” when 
supplied to normal individuals or they re- 
gressed rapidly. Speaking of these experi- 
ments as an immunologist, I wonder whether 
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one cannot view them in this wise. Does 


Dr. Southam 
immunologic tolerance in cancerous individ- 


not have here a situation of 
uals to some class of antigens that is in- 
digenous to cancerous cells, and of absence 
of tolerance (i.e, rejection) in normal in- 
dividuals? Obviously we cannot picture 
the 
meeting the needs of our hypothesis, because 
told that 


are rejected by both classes of recipients. 


simply antigens of normal cells as 


we have been normal fibroblasts 
If we are going to pursue this line of rea- 
soning, these antigens should be something 
special and common to an entire series of 
cancerous cells, and indeed many of the cell 
lines used were epidermoid in origin. Could 
these cancerous cells possess some special 
antigen or class of antigens, other than 
those present in normal cells? Could one 
picture some sort of immunologic tolerance 
in cancer patients, possibly connected with 
a high metabolic rate of the cancerous tis- 
sue, a liberation of certain antigen materials 
(nuclear in origin? present in the native 
state or as split products?) and a satura- 
tion of the chief antibody-producing sites? 

If this were the case, possibly a kind of 
immunologic tolerance could be set up. A 
pertinent model would perhaps be the devia- 
tion of the usual event of isoallergic en- 
cephalomyelitis by special prior injections 
of brain tissue, now being studied by Dr. 
Philip Y. could 
imagine, further, that the antigens involved 
in Dr. Southam’s cell lines are only weak 


Paterson. Perhaps one 


isoantigens, and that some engrafted kind 
of tolerance against this particular mate- 
rial might be established without too much 
difficulty. for the 
such a special antigen or antigens in these 
cells would be beyond the scope of the hypo- 
thesis. One would have, rather, to seize upon 
Dr. Greene’s experiences and his findings 


Reasons occurrence of 


that cancerous cells undergo alteration with 
a maturing process and acquire special new 
properties of metastasizability. Indeed, it is 
well known that changes in ploidy occur 
of the cell lines that are main- 
tained under artificial conditions. 


in many 


It would be pertinent to inquire whether, 
when an animal has developed an increasing 
rate of rejection for a given cell line, there 
is concomitant change in the resistance of 
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Let 
us rephrase the thought. Would the im- 


this individual toward other cell lines. 


munologic experience gained by contact with 
one human epidermoid cell line condition a 
person so as to determine his subsequent 
reaction to all epidermoid cell lines or only 
to the same epidermoid? Would his initial 
tolerance for another sort of cell, say a 
fibroblast, be entirely normal? Answers to 
these questions might provide some clue in 
looking for special antigens in cancerous 
would like to have 
Dr. Southam tell us more about the increase 


cells. In other words, I 


in rejections seen in the non-cancerous 
subjects. 
I should like to ask Dr. 


whether he has some explanation for the 


also Greene 
change he finds to occur in cells that enter 
the metastasizable phase. 


HARRY S. N. GREENE: That to me is 
the crux of the cancer problem; if the fac- 
tors distinguishing metastasizable from non- 
known, think 
we would be pretty close to the answer, I do 


metastasizable cells were 


not know what the factors are. 


CHESTER M. SOUTHAM: Dr. Greene 
brought up three points that I would like 
First, I 


Dr. Greene if he classifies a specimen as 


to comment on. would like to ask 
metastasizable or pre-metastasizable on the 
basis of clinical and histologic characteristics 
at the time the specimen is obtained and 
this with its 
behavior on transplantation. Or, on the other 


then correlates classification 
hand, is a specimen classified only after 
observation of its growth in homologous and 
heterologous hosts, and then correlated with 
clinical behavior? 

Second, Dr. Greene has suggested that the 
tumor-bearing animal is more receptive to 
transplants because the first tumor supplies 
something which is necessary for the growth 
of the transplanted tumor, but which is 
lacking in a normal recipient. In contrast, 
it has been my premise that the tumor-bear- 
ing animal lacks some defensive mechanism 
which the non-tumor-bearing animal has. 
While this may be quibbling, since either 
useful 
interpretations 


interpretation provides a working 


hypothesis, these different 


are of interest because they might lead to 


different experimental approaches to the in- 
vestigation of these phenomena. 

Before I discuss philosophical differences 
across the border, I would like to 
consider Dr. Chase’s question regarding the 
increased rejection rate of reimplants of 
the same or different cell type, and the 
possible implications of such studies re- 
garding the antigenicity of the several cell 
types. I did not have time to present our 
repeat 


state 


data on homotransplants but my 
statement concerning the more rapid rejec- 
tion of second implants was based on two 
criteria. The nodule 
Obviously, nodule size alone is a measure 
of reactive tissue as well as growth of the 
implanted cells, but for what it is worth, 
you see in this graph a plot of nodule size 
against the number of days after implanta- 
tion. These were all in 


first is smaller size. 


studies normal 
recipients. 

In primary implants there was a definite 
nodule at day 7, maximum nodule diameter 
at day 14, little further change by day 21, 
but nearly complete disappearance by day 
28. (The data illustrated concerned implants 
of HEp #2 or HEp #3 cells.) In a group 
of individuals inoculated simul- 
taneously with the primary implant group, 
but who had received a previous implant of 
the same cell type some 3 to 4 months 
earlier, the nodules were at their maximum 


who were 


size at 7 days and were already regressing 
by day 14. In another group of individuals 
who had previously received an implant of 
a different cell type, there was little or no 
increase in nodule size after day 7, and re- 
gression was rapid, The number of individ- 
uals in each group is small I know, but that 
is what we have to work with. From these 
data I am suggesting the interpretation, but 
not insisting it is correct, that individuals 
who receive the same type of cell a second 
time reject it more rapidly than individuals 
receiving it for the first time, and that 
individuals who are having their first experi- 
ence with a given cell type, but had pre- 
viously received a different type of cell, may 
also show an acceleration of rejection, al- 
though perhaps not as great as in those who 
got the same type previously. 


One other slide tackles this same question 
from a different angle. On this chart I 
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have attempted to quantitate roughly the 
amount of growth of the implanted cells and 
the severity of inflammatory reaction. (The 
data illustrated concerned HEp #3 cell im- 
plants only.) At 7 days after implantation 
all ten biopsies from primary implants con- 
the trans- 
planted HEp #3 cells; in the three biopsies 
from repeat implants of the same cell type, 
HEp #3 cells were present in only one, 
when the HEp #3 


implanted into individuals who had previous- 


tained considerable numbers of 


and cells had been 
ly received implants of some other cell type, 
few biopsies (two out of 15) showed as good 
growth as in the primary implants, three 
contained no HEp #3 cells, and in the 
other ten the implanted cells were rare. 
Similarly in biopsies taken on day 14 most 
of the primary implants (eight out of 13) 
contained scme HEp #3 cells, whereas in 
repeat implants of the same cell type the 
only nodule which had not completely re- 
gressed contained no HEp #3 cells, and 
likewise there were no HEp #3 cells in 
the two biopsies from recipients who got 
HEp #3 cells for the first time after pre- 
vious implants of different cell types. 

I am well aware that these data are not 
adequate to draw conclusions from, but they 
do suggest the possibility that some antigens 
are common to the several neoplastic cell 
types, as Dr. Chase said. I say antigen in 
quotes, because as yet we have not been 
able to demonstrate any circulating anti- 
bodies. Our only demonstration of an im- 
mune state has been this accelerated re- 
jection. 

Now to return to Dr. Greene. I think that 
in general it is fruitless to attempt a re- 
buttal in philosophical debate, but there are 
a couple of points here that must not go 
unchallenged. Dr. Greene—I am not quoting 
him that 


response to heterologous transplantation is 


exactly—is saying essence 
not different from response to homologous 
transplantation and thus (if I am_ para- 
phrasing him correctly) we cannot expect to 
learn anything from the homologous trans- 
plantation (which requires human volun- 
teers) which not learn from 
heterologous transplantation in laboratory 
animals. As a newcomer to the field of trans- 
plantation, I am not in a good position to 


we could 
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refute this, but neither am I willing to 
accept it. It has been my assumption that in 
heterologous transplants the host is faced 
with tissues which are entirely foreign to it, 
whereas in some of 
the the trans- 
planted tissue may be compatible with host 


homotransplantation 
antigenic components of 
antigens and hence might not elicit a rejec- 
tion reaction. The possibility of continued 
growth of transplanted tissues has tremen- 
dous clinical interest both because of the 
possibility of using grafts to replace dam- 
aged vital of the 
conceivable dangers of introducing into the 
human body transplanted cells which have 
neoplastic characteristics or 


structures, and because 


potentialities. 
These studies of homotransplantation in 
man have been undertaken in the belief that 
experimental animal data in general, and 
results of human cell heterotransplantation 
studies in particular, could not be applied 
directly to that the potential 
clinical importance of homotransplantation 
justified our request for human volunteers. 

But be that as it may, the major point of 
philosophic difference is Dr. Greene's state- 
ment concerning the dignity of man. I would 
say that the best answer to this would be 


the attitude of those people who are in- 


man, and 


volved in these experiments as_ recipients. 
What do the themselves think 
about their personal dignity? I have no 
idea how many of you have been inside of 
a prison, but after 16 visits I have come to 
the conclusion that the inside of a prison 
is very much like the outside of a prison, 
and that the individuals there have, at least 


volunteers 


in their own minds, just as much dignity 
and just as much individuality as we have 
here. They do not feel that it is an affront 
to their dignity, but rather they have demon- 
strated again and again that they feel it is 
a big thing which they are doing, or hope 
that they are doing, for man in participat- 
ing in this type of work. Maybe some ex- 
planation will help. We initiated this project 
by putting an explanation of the work we 
wanted to do in the prison newspaper. We 
stated optimistically that we hoped to get 25 
volunteers. 160 individuals volun- 
teered within a week, and I do not know 
how many in the next month. There was no 
other publicity at that time. There was no 
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pressure or special inducements of any kind. 
this 
bolstering of their personal sense of dignity. 


The oniy reward for doing was the 


It is my personal belief that the greatest 
that man sick- 
death, This are 
as investigators, and in which these 


indignities can suffer are 


ness and work which we 
doing 
prisoners and patients are participating as 
volunteers, is predicated on the assumption 
that we 
Whether it 


tribute to improvement in cancer treatment, 


are going to combat these indig- 


nities. will ever actually con- 
or any other phase of therapeutics, we can- 
but that is The 


ivea that the participation of volunteers in 


not even our aim. 


guess, 


such work is offensive to their personal 


dignity own 


thinking. In fact I feel that such altruistic 


is completely foreign to my 


service to mankind is a convincing demon- 


stration of the dignity of man. 


HARRY S. N. GREENE: I will not go 
further into the discussion of human dignity. 
Personally I do not feel that the discovery 
of the 
worth the sacrifice of human dignity attend- 


cause and cure of human cancer is 
ant on using man as an experimental animal. 
The that Dr. 


asked me how to 


other question Southam 


was about determine 
whether the human tumors to be used were 
premetastasizable or metastasizable. That of 
course depends on the physical examination 
of the patient at the time of operation. If 
such is not conclusive, then the length of 
time the patient lives after removal of the 


tumor is a highly suggestive indication. 


M. SOUTHAM: You do not 


metastasizable, but 


CHESTER 
mean metastasizing. 
HARRY S. N. GREENE: The terms are 


probably synonymous, 


JOHN G. KIDD: The question could be 
cleared up by a statement from Dr, Sout- 
ham as to whether the cells of the growths 
which he worked cultured from 


with were 


growths that had already metastasized. 
CHESTER M. SOUTHAM: The HEp 

#1, #2, and #3 patients are all dead and 

all had metastatic disease. HEp #1 came 


in 1953 from an inguinal node metastasis of 


epidermoid carcinoma primary in the cervix. 
Death few after the 
biopsy was obtained and was due primarily 


occurred a weeks 
to pelvic cancer causing uremia. HEp #2 
was grown from the primary lesion, of an 
Total 
gectomy was performed and recurrence ap- 
both 
neck during the next 15 


intrinsic larynx carcinoma. laryn- 


peared successively in sides of the 


months and was 


treated by radical neck dissection. There- 
after the patient had no clinical evidence 
of cancer. He died of bronchopneumonia at 
another hospital 27 months after the laryn- 
gectomy. At autopsy the only cancer was a 


HEp #3 


grown from the primary lesion of epider- 


metastasis in one adrenal. was 
moid cancer of the buccal mucosa which had 
been diagnosed and treated by x-ray therapy 
6 months prior to surgery. At the time 
the specimen was obtained the disease was 
recurrent in the cheek and metastatic in the 
nodes of the right neck at all levels. Post- 
operatively the disease progressed with 
extreme rapidity. There was massive pleural 
effusion positive for neoplastic cells, al- 
though chest x-rays were normal one day 
before operation. Signs of lumbar cord 
compression appeared and the patient died 
just two weeks after surgery. No autopsy 
was permitted, 

These three epidermoid carcinomas thus 
appear to fit Dr. Greene’s thesis that those 
lesions homo- or hetero- 


which grow on 


transplantation are metastasizing cancers. 


In contrast, however, are the results with 
HS #1. This was cultivated from a_ well- 
demarcated sarcoma in the left calf muscle, 
apparently that site. It 


signed out as an unclassified sarcoma, pos- 


primary in was 
sibly a liposarcoma. The only treatment was 
local excision in January 1953, and there 
has been no evidence of recurrent or met- 
astatic disease according to the latest chart 
entry (July 1956). I did not discuss HS #1 
very much in my presentation, but you may 
recall that in one of the cancer patients it 
57 days. In the normal recipients 
it behaved somewhat like HEp #3 although 
This 
tumor then, as well as Chang’s conjunctival 


grew for 


producing less intense inflammation. 
cells, seems to contradict Dr. Greene's thesis. 
May I add, a propos of New England 


versus New York philosophy, and just for 
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the record, that I am from Salem, Massachu- 
setts, where our good-intentioned but bigoted 
forebears hanged the witches. 


HARRY S. N. GREENE: We just com- 
pleted a long series of experiments on the 
influence of the first transplant on the sec- 
ond, and found there is not actually a 
resistance to the type of tissue we originally 
transplanted, but a resistance to transplanta- 


tion itself. 


CHASE: 


perhaps deals 


MERRILL W. Dr. 
last with 
plantation into other species, and if so the 
that of 
isotransplantation as regards the classes of 


Greene's 


comment trans- 


situation would be different from 
antigens that would come into prominence. 
As a basis for our thinking, we might take 
as a model transfusion accidents occurring 
during repeated transfusions which 
proper account has been taken of the major 
blood group but not of the 


minor blood group antigens (M, N, P, Rh, 


existence of 


and many others). Reference is made to 


these erythrocyte antigens because they are 


well known to us in our daily experiences. 


Similar or additional antigens occur in 
sperm cells, in circulating white cells, and in 
tissue cells generally. Such antigens within 


fibroblasts are probably the basis for an 
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immunologic reaction that results in rejec- 
tion of implants of these cells by both can- 
cerous alike. 
inertness of the cancer 


and non-cancerous 
What then of the 


patient towards human epidermoid cancer 


subjects 


cells? There must be an explanation for the 
presence of a positive anergy that tolerates 
epidermoid cells but not the antigens of 
fibroblasts. Such tolerance ought to rest, one 
would that is 


dominant in and peculiar to epidermoid can- 


suppose, on some antigen 
cer cells, being dominant even over antigenic 
components of normal tissue cells. It would 
require, also, some degree of related anti- 
genicity between all epidermoid cell lines. 
The new evidence provided by Dr. Sout- 
ham suggests that cross-reactions are, in- 
deed, exhibited in view of the suppression 
that cell 


lines are used later on. 


obtains when other epidermoid 

Following desensitization the once anaphy- 
lactically-sensitized guinea pig can be main- 
tained in the desensitized state providing 
that we keep supplying enough antigen, for 
the animal's tissues cannot dispose of the 
excess antigen. If cancer cells had a prop- 
erty of liberating enough of a special anti- 
gen, perhaps a positive “anergy” could be 


established and maintained in somewhat 


similar fashion. 


‘ 

— 

: 


THE NEW YORK ACADEMY OF MEDICINE 


POSTGRADUATE WEEK 1958 


OCTOBER 13-17, inclusive 


RESEARCH CONTRIBUTIONS 
TO CLINICAL PRACTICE 


REGISTRATION 


Members of the Medical Profession and those working in the 
allied sciences, are cordially invited to attend all sessions. 
NO FEE WILL BE CHARGED, but registration 


for non-Fellows of the Academy will be required. 


All inquiries should be addressed to: 


Secretary, Postgraduate Week 
The New York Academy of Medicine 
2 East 103 Street, New York 29, N. Y. 


SCIENTIFIC EXHIBIT 


October 8-17 (except Saturday and Sunday) 


SEE FOLLOWING PAGES FOR PROGRAM 


= — 
424 
; * * * 
* * * 
> 


1958 POSTGRADUATE WEEK 


TENTATIVE PROGRAM 


EVENING LECTURES — 8:30 P.M. 
OCTOBER 

13th STUDIES OF CONTRACTILE PROTEINS OF MUSCLE 
Andrew Szent-Gyorgyi, Woods Hole, Mass. 


THE METABOLISM OF THE ERYTHROCYTE 
Irving M. London, New York City 


Subject and Lecturer to be announced 


HEREDITARY ASPECTS OF DISEASE 
Barton Childs, Baltimore, Md. 


CONGENITAL DISEASES OF BLOOD PROTEINS 
Charles A. Janeway, Boston, Mass. 


HEREDITARY DISEASES OF CONNECTIVE TISSUE 
Victor A. McKusick, Baltimore, Md. 


SOME MECHANISMS OF BACTERICIDAL CHEMO- 
THERAPEUTIC AGENTS 


Bernard D. Davis, Boston, Mass. 


OBSERVATIONS ON THE NATURE OF STAPHYLO- 
COCCAL INFECTIONS 


David E. Rogers, New York City 
THE CONTROL OF STAPHYLOCOCCAL SEPSIS 
Carl W. Walter, Boston, Mass. 


PHYSIOLOGY AND METABOLISM OF THE LIVER 
Stanley E. Bradley, New York City 


METABOLISM AND CONJUGATION OF BILIRUBIN 
Lecturer to be announced 


MANAGEMENT OF PORTAL HYPERTENSION 
Arthur B. Voorhees, Jr., New York City 


(Continued on next page) 


— 
425 
f 


OCTOBER 
13th 


14th 


15th 


16th 


17th 


THE FATE OF SODIUM AND WATER IN THE RENAL 
TUBULES 


Homer W. Smith, New York City 


MECHANISMS OF RENAL TUBULAR TRANSPORT 
John V. Taggart, New York City 


ELECTRON MICROSCOPY OF THE KIDNEY IN NORMAL 
AND DISEASED STATES 


Johannes A. G. Rhodin, New York City 


PANEL MEETINGS — 3:30 P.M. 


THE DIAGNOSIS AND MANAGEMENT OF CEREBRAL 
VASCULAR DISEASES 


Chairman: Irving S. Wright, New York City 


INFLUENZA AND UPPER RESPIRATORY INFECTIONS 
Chairman: Walsh McDermott, New York City 


GLOMERULONEPHRITIS AND PYELONEPHRITIS 
Chairman: William Goldring, New York City 


POTASSIUM THERAPY 
Chairman: Saul J. Farber, New York City 


THE RADIATION HAZARD 
Chairman: Joseph E. Rall, Bethesda, Maryland 


SCIENTIFIC EXHIBIT 


October 8-17 (except Saturday and Sunday) 


Those who have exhibit material appropriate to the subjects 
included in the Postgraduate Week program are invited to apply 
for exhibit space. Forms may be obtained by addressing the 
Secretary, Postgraduate Week, The New York Academy of 
Medicine, 2 East 103 Street, New York 29, N. Y. Deadline for 
receipt of applications, July 7, 1958. 


426 
* * 
5 
‘ 


new psychochemical 
for the management of both 


minor and major emotional disturbances 


Dartal 


brand of thiopropazate hydrochloride e effective and potent tranquilizer 
e consistent in effects e well tolerated 
e proved under everyday conditions of office practice e effective at low dosage: 


one 2-mg. tablet q.i.d. or one 5-mg. tablet t.i.d. in psychoneuroses; one 10-mg. 
tablet t.i.d. in psychoses. 


2 
‘ 
R 


“Rheumatoid arthritis is a constitutional disease with symptoms affecting chiefly joints and muscles.""! “Pain 
in the affected joint is accompanied by splinting of the adjacent muscles, with resultant ‘muscle spasm.’*"? 


‘ 
_* 
‘ 
ry 
; 
« 


MEPROLONE is the only anti- 
rheumatic-antiarthritic designed to 
. i relieve simultaneously (a) muscle 
rh eum atol d arthritis spasm (b) joint-muscle inflammation 
(c) physical distress . . . and may 
thereby help prevent deformity and 
disability in more arthritic patients 


involves both to a greater degree than ever before. 


SUPPLIED: Multiple Compressed 
Tablets in bottles of 100, in three 
joints and formulas: 
MEPROLONE-5—5.0 mg. prednisolone, 
400 mg. meprobamate and 200 mg. 
muscles dried aluminum hydroxide gel. 
MEPROLONE-2—2.0 mg. prednisolone, 
200 mg. meprobamate and 200 mg. 
dried aluminum hydroxide gel. 
MEPROLONE-1—supplies 1.0 mg, 
prednisolone in the same formula as 


MEPROLONE-2. 
1. Comroe’s Arthritis: Hollander, J. L., p. 149 (Fifth 
Edition, Lea & Febiger, Philadelphia, Pa. 1953). 


2. Merck Manual: Lyght, C. E., p. 1102 (Ninth 
Edition, Merck & Co., Inc., Rahway, N. J. 1956). 


EPROLONE 


THE FIRST MEPROBAMATE PREDNISOLONE THERAPY 
meprobamate to relieve muscle spasm 
prednisolone to suppress inflammation 


relieves both 
muscle spasm 
and joint inflammation 


MERCK SHARP & DOHME phitadetpnia 1, pa. 


Division of MERCK & CO., INc. 


4 
M D 
. 


JLLETIN 


HIGH SOLUBILITY 
. HIGH SAFETY 


“THIOSULFIL. 


brand of sulfamethizole 


direct /effective 


in urinary tract infections 


“THIOSULFIL-A 


brand of sulfamethizole 
with phenylazo-diamino-pyridine HCI 


antibacterial /analgesic 


"LOW ACETYLATION 
PLOW TOXICITY 


in urinary tract infections 


AYERST LABORATORIES 
New York 16, N.Y. * Montreal, Canada 


PLASTIC AND GLASS EYES 


MAGER «& 
GOUGELMAN, Inc. 


OVER A CENTURY OF SERVICE + 1851-1957 
© PRIVATE FITTINGS 
© PERSONAL ATTENTION 
EXPERIENCE & SKILL 


120 East 56th St., N. Y. 22 
Telephone Plaza 5-3756 


BULLETIN 


THE NEW YORK 
ACADEMY OF MEDICINE 


The Bulletin contains scientific papers pre- 
sented at the Academy, including . . . 
Post-Graduate Week Lectures 
Stated Meeting Addresses of the Academy 
Academy Section Papers 
Section on Microbiology—Abstracts 
Monthly Panel Meetings—Transcripts 
New York Pathological Society—Abstracts 
and 
Other Original Contributions 


Published Monthly 
Annual subscription price, $8.00 in 
United States and Canada. 
All other countries $9.00 


XVII THE 
in urinary tract infections | 3 
. 
| 
| 
OM BA | 
| 
| 
| 
| 
ey 
i} 
| 
| 
| 


JUNE 1958 XVIII 


Vita-Metrazol 


reactivates 


where apathy is the dominating symptom 


Contains Metrazol, Vitamins B,, B,, By, niacinamide, panthenol, 


and 15% alcohol in a wine-like flavored elixir. 


Average Dose: 2 teaspoonfuls Vita-Metrazol 3 or 4 times daily. 


Metrazo!®, brand of Pentylenetetrazol, E. Bilhuber, Inc. 


KNOLL PHARMACEUTICAL COMPANY 


choice salt substitute in a pinch... 


and in any low-salt diet you prescribe 


DIASAL 


salt without sodium 
looks like salt... 


tastes like salt... 


flavors food like salt 


DIASAL, containing potassium chloride, 
glutamic acid and inert ingredients, is sup- 
plied in 2-ounce shakers and 8-ounce bottles. 


SI si. FOUGERA & COMPANY. INC + NEW YORK 13, N.Y. 


49) 
> 


rent Concepts in Digitalis Therapy: 


B., and Levine, 5- A.: Cur 
& Company: 1954, p- 23) PAF: 2. 


Lown, 
Brow? 


Boston, Lil 


| if one igua 
d ts a 
adaptability to the many Ee 
. 
nical ngencles, 
varied clinica cont 
we believe Digoxin wou 
| the drug of choice. ae 
0.5 mg. seored (green) gin 2ec EV.) IN’ ELIXIR PEDIATRIC 
1% GHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe. 


JUNE 1958 


THEO. E. OBRIG, INC. 
specialists in fitting contact lenses 
for more than a quarter century 


Theo. E. Obrig, Inc. fits contact lenses only upon pre- 
scription and under the supervision of a physician. 


Expert in fitting all types of contact lenses including 
Lacrilens® and latest forms of cornea lenses. 


Lacrilens® and corneal type lenses can be worn for long 
periods of time in aphakia. 


Lacrilens® is particularly recommended for all sports 
including swimming. 


Careful attention to referred cases. 


Theo. E. Obrig, Ine. 


49 East 51st Street 
New York 22, N.Y. PLaza 8-0973 


PROTEIN-BOUND IODINE 
TOTAL IODINE 


PAPER ELECTROPHORESIS 
CATECHOL-AMINES 
STEROID CHEMISTRY 
CLINICAL CHEMISTRY 


BOSTON MEDICAL ALKALOL 


LABORATORY 


ALKALOM 
membranes, 


Directors 
JOSEPH BENOTTI NORBERT BENOTTI bland, 
Medical Director neared effective 


FRANCESCA M. RACIOPPI, M.D. 
Send for 


19 Bay State Road clinical sample 
Boston 15, Mass. 


CO 6-3402 


THE ALKALOL COMPANY 
TAUNTON 4, MASS. 
PROMPT SERVICE 


KX 
i 
| 
dcx 
| 
eo 
~ 


THE 


BULLETIN 


To: 


From: 


Siwin, Woisler 


In the more than twenty years since the first Veratrite formula was 


offered, physicians have 


prescribed Veratrite*with confidence more than 8,863,769 times. 


A subject of continuous research, 
the Veratrite formula now contains 
cryptenamine—a newly isolated 
alkaloid fraction—which lowers 
blood pressure dependably . . . safely 
...and without annoying side effects. 


Many physicians find Veratrite is 
the antihypertensive of choice in 


IRWIN, 


NEISLER & CO. 


geriatric patients because it can be 
used safely in patients who cannot 
tolerate stronger drugs. 


Each Veratrite tabule contains: 
Cryptenamine (tannates) 

40 C.S.R.7 Units 
Sodium nitrite 1 
Phenobarbital 


gr. 
VY gr. 
{Carotid Sinus Reflex 


DECATUR, ILLINOIS 


MACY'S PRESCRIPTION DEPARTMENT 


Macy’s respects Professional ethics. We carefully avoid dis- 
cussing your Prescription, either its ingredients or its use, with your 
patient. You can be assured that all your prescriptions are accurately 
compounded exactly as you write them. And all our preparations, 
made from the finest ingredients obtainable, are carefully checked 


by our supervising pharmacists. 


No wonder so many physicians prefer Macy's Prescription Department. 


Herald Square, N. Y. Roosevelt Field, Long Island 
Porkchester, Bronx Jamoice, Queens 
White Plains, N.Y. Flatbush, Brooklyn 


new, lifesavin 


solution 
for severe infections 


A WIDE RANGE OF 
CLINICAL USEFULNESS... 


in systemic infections such as septicemia (bactere- 
mia), peritonitis, and other bacterial infections as of 
postoperative wounds and abscesses. Jn severe geni- 
tourinary tract infections when the patient is unable 
to take FURADANTIN per os. 


-»»- AND A WIDE RANGE OF 
BACTERICIDAL EFFECTIVENESS... 


wide-spectrum activity against most common patho- 
gens e clinically effective against many antibiotic- 
or sulfonamide-resistant genera such as Aerobacter, 
Staphylococcus, Proteus, and certain strains of 
Pseudomonas. 


-»»- WITH CERTAIN UNIQUE ADVANTAGES 


e negligible development of bacterial resistance 
e no reports of renal, hematopoietic or hepatic toxi- 
city eno monilial superinfection e safe for continu- 
ous use without danger of thrombophlebitis 

Full dosage instructions and discussion of indications 
and side effects are enclosed in each package. 
FURADANTIN Intravenous Solution is available to all 
hospital pharmacies. 


NITROFURANS—a new class of antimicrobials— ol 
neither antibiotics nor sulfonamides . 


EATON LABORATORIES, NORWICH, NEW YORK 


a 
7 
/ 
‘ 


THE BULLETIN 


we offer 


a 
Sinaxar 


2-hydroxy 2-phenylethyl carbamate 
an entirely new chemical structure... 
unlike any other muscle relaxant 
currently available 


Sinaxar is consistently effective... has 
rapid onset of action... is long acting; no 
fleeting effects ... well tolerated by the 
G.I. tract... won’t cause drowsiness or 
dizziness ... produces no adverse psychic 
effects . . . is effective in low dosage. 


Indications: In any condition involving skeletal 
muscle spasm, pain and stiffness. 
Dosage: One or two tablets t.i.d. 


Supplied: 200 mg. tablets, in bottles of 50, 


A ARMOUR LABORATORIES 
A DIVISION OF ARMOUR AND COMPANY . KANKAKEE, ILLINOIS 


For acidosis due to anesthesio — edema 


KALAK 


Counter-Acts 


ANTI-BIOTIC 
REACTIONS 


SATISFACTION GUARANTEED 


buffer — side reactions 
from aureomycin — terra- 


Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 


mycin — sulfas — penicillin 4 
are reduced through the 
use of KALAK — KALAK 
contains only those salts NORMALLY 
present in plasma. . . . IT IS BASIC! 


FRIED & KOHLER, Inc. | KALAK WATER CO. 


of NEW YORK, Inc. 
665 FIFTH AVENUE near 53rd Street 207 EAST 37TH STREET 


NEW YORK, N. Y. Tel. Eldorado 5-1970 en 


For acidosis due to nausea — in nephritis 


Referred Cases Carefully Attended 


XXIII 
a3 
nired 
WON'T WORK 
™ 
' 
laxative, alkaline diuretic 
| 


= 
H 


pregnancy 


req ese symptom 
is a state the patient 
and qensiv™ 
of stress 
EQUANIL 
Meprobamate 
PHENERGAN® HCI 
Promethazine HCI 
Meprobamate 


A Wyeth normotropic drug for nearly ry 
every patient under stress Philadelphia 1, Pa. Relieves tension—mental and muscular 


4 
Representative case Report: 
Patient in first trimester eager 
primipar with emotional snstability and sa 
pehavioral changes dating from early weeks 
of pregnancy: Patient was anxious and fret 
ful, and complained of restiessnes® ;nsomnia, 
and tension yeadache- 
xiety 
| 


anginaphobia: must he live in fear? 


For the angina patient, fear of attack often restricts even 
normal activity. With Peritrate, you can restore confidence and help 
the patient live more fully—within the limits of his disability. 


Peritrate 


WARNER-CHILCOTT 
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IMPORTANT RESEARCH CONTRIBUTION 


A Practical New Steroid 
for Protein Tissue Building 


Nilevar’ 


(BRAND OF NORETHANDROLONE) 


PROTEOGENIC EFFECTIVENESS « The newest Searle Researcn 
development, Nilevar, exerts a potent force in protein anabo- 
lism. Yet it is without appreciable androgenic effect (approxi- 
mately one-sixteenth of that exerted by the androgens), 

Investigations with Nilevar show that nitrogen, potassium 
and phosphorus are retained in ratios indicating protein anab- 
olism. Nilevar is thus the first steroid which is primarily ana- 
bolic and which provides a practical means of meeting the 
numerous demands for protein synthesis. 


NILEVAR IS ORALLY EFFECTIVE + Clinical response to Nilevar 
is characterized not only by protein anabolism but also by an 
increase in appetite and an improved sense of well-being. 


SAFETY AND PRECAUTIONS + Nilevar has an exticmely low 
toxicity. Laboratory animals fail to show toxic effects after 
six months of continuous administration of high dosages. 
Nilevar should not be administered to patients with prostatic 
. carcinoma. Nausea oredema may be encountered infrequently. 


DOSAGE + The daily adult dose is three to five Nilevar tablets 
(30 to 50 mg.) but up to 100 mg. may be administered. Por 
children the daily dose is 1 to 1,5 mg. per kilogram cf body 
weight. Individual dosages depend on need and response to 
therapy. Nilevar is available in 10 mg. tablets. G. D. Searle & 
Co., Research in the Service of Medicine. 45 


INDICATIONS: 


Nilevar is indicated in the vast 
area of surgical, trauvmatic and 
disease states in which protein 
anabolism is desirable for has- 
tening recovery. The specific 
indications cre: 


1. 


Preparation for elective sure 
gery. 


. Recovery from surgery. 
. Recovery from illness: pneu- 


monica, poliomyelitis and the 
like. 


Recovery from severe 


frauma or burns. 


. Nutritional care in wasting 


diseases such as carcinomea- 
tosis and tuberculosis. 


. Domiciliary care of decubi- 


tus ulcers. 


7. Care of premature infants, 


: 
7. 
< 
f 
2 
SEARLE 
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Ca enti ror the COLON 


most effective available colonic anticholinergic drug. 


“,..relieves or reduces diarrhea, distention and pain in many patients with 
functional or organic colon disorders.”* 


EFFECTIVE: in ulcerative colitis, irritable colon, mucous colitis, spastic colitis, diverticulitis, 
diverticulosis, rectospasm, diarrhea following G.l. surgery, becillary and parasitic dis- 
orders. 
SELECTIVE: activity “...confined principally to the lower gastro-intestinal tract../° and 
“..,.singulerly free of anticholinergic side-effects..." such as blurred vision, dry mouth, 
urinary retention. 
: CANTIL (plain) — Each scored tablet contains 25 mg. of CANTIL. Bottles of 100 yellow compressed tablets. 
CANTIL with Phenobarbital —Each scored tablet contains 25 mg. of CANTIL.and 16 mg of phenobarbital 
(warning: may be habit forming). Bottles of 100 cocoa-trown compressed tablets. CANTIL is the only 


brand of the postganglionic parasympathetic inhibitor matho- 
bromide. 


{1) Kleckner, M. 3., Jr.: J. Louisiana M. Soc. 108:359, 1956. (2) Riese, J. A.: Am. J. Gastroenterol, 287541, 1957, 
() Kieckaer, M. &., Clin. Proc. 5:19, 1957. 
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